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1. EXECUTIVE SUMMARY 
 
This study presents the accuracy test of a TRNSYS Solar Domestic Hot Water (SDHW) 
System simulation.  The testing is based on comparing the results with the F-Chart software. The 
selected system to carry out the tests was the Active Solar Domestic Hot Water System in the F-
Chart and the Houston TMY2 weather was used for the simulations. The comparison of the 
accuracy tests showed that solar fraction from the TRNSYS simulations are in a 0% - 19.6% 
range with respect to one that are performed by the F-Chart program. 
This report is organized as follows: 
 Section 1 is executive summary, which gives a overview of this project. 
 Section 2 introduces and describes the components of a Solar Domestic Hot Water 
System (SDHW) and the products characteristics that were selected as the inputs for the 
simulations. 
 Section 3 presents the adjusted TMY2 Houston Weather file that was created for F-Chart. 
The comparisons between the original TMY2 weather file and the TRNSYS TMY2 
weather file are presented to confirm the weather file variations that affect the 
simulations. This adjustment is needed in order to have a fair SDHW system simulation 
comparison between the two software; TRNSYS and F-Chart. 
 Section 4 includes the performance of the SDHW system base case simulation by both 
software, TRNSYS and F-Chart. 
 Section 5 to Section 10 contain the detailed system analysis for six different parameter 
variation and establish TRNSYS simulation reliability. 
 Section 11 has the summary of all the simulation analysis. 
 Section 12 presents the final conclusion about this project and is followed by reference 
and appendix. 
 
Table 1-1 summaries the simulation analysis that are performed for this report. Analysis 1-3 
focuses on studying the simulation variations when changing solar collector area and water 
volume/collector area ratio. The collector area for analysis is 40ft
2
, 400ft
2
 and 4000ft
2
, 
respectively. The studied ratio for the three analysis are 0.93, 3, 5.9 and 7.3. Analysis 4-6 
analyzes simulation variations when changing daily hot water usage. For analysis 4, the daily hot 
water usage cases are 50 gallons/day, 51 gallons/day, 55 gallons/day, 85 gallons/day, 106 
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gallons/day, 107 gallons/day, and 115 gallons/day. For analysis 5, the daily hot water usage cases 
are 10 gallons/day, 25 gallons/day, 55 gallons/day, 85 gallons/day, 115 gallons/day, 146 
gallons/day, 147 gallons/day and 150 gallons/day. Finally, for analysis 6, the daily hot water 
usage cases are 10 gallons/day, 25 gallons/day, 55 gallons/day, 85 gallons/day, 115 gallons/day, 
461 gallons/day, and 462 gallons/day. 
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Table 1-1 Solar Domestic Hot Water System Simulation Summary 
 
 
 
 
 
Settings Reference Base Case
No. of collector panels 64 2  
Collector panel area                                  (ft2) 1 32.04 40 40 40 40 400 400 400 400 4000 4000 4000 4000 40 40 40 40 40 40 40 400 400 400 400 400 400 400 400 4000 4000 4000 4000 4000 4000 4000
FR*UL                                          (Btu/hr-ft2-F) 1.07 0.847
FR*TAU*ALPHA 0.78 0.694
Collector slope                                   (degree) 30 29.8
Collector azimuth                               (degree) 0 0
Inc angle modif ier constant Values 0.25
Collector f low rate/area                     (lb/hr-ft2) 11 11
Collector f luid specif ic heat              (Btu/lb-F) 1 1
Test collector f low rate/area             (lb/hr-ft2) 11 4.98
Test f luid specif ic heat                    (Btu/lb-F) 1 1
Location Houston
Water volume / collector area       (gallons/ft2) 1.186 0.93 3 5.9 7.3 0.93 3 5.9 7.3 0.93 3 5.9 7.3
Fuel Elec
Efficiency of fuel usage                            (%) 70
Daily hot w ater usage                       (gallons) 70 50 51 55 85 106 107 115 10 25 55 85 115 146 147 150 10 25 55 85 115 461 462
Water set temperature                                (F) 120
Environmental temperature                        (F) 71.6
UA of auxiliary storage tank            (Btu/hr-F) 0
Pipe heat loss No
Tank-side f low rate/area                  (lb/hr-ft2) 11
Heat exchager effectiveness 0.5
Location Austin
Water storage volume                       (gallons) 1000
Building UA (0 if only DHW) 0
Fuel Elec
Efficiency of fuel usage                            (%) 100
Daily hot w ater usage                       (gallons) 60
Water set temperature                                (F) 140
Environmental temperature                        (F) 68
UA of auxiliary storage tank            (Btu/hr-F) 7.6
Relative load heat exchanger size 1
F-Chart 0.719 0.744 0.798 0.877 0.909 0.917 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.930 0.917 0.895 0.754 0.675 0.671 0.644 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRNSYS TRNSYS 0.852 0.877 0.942 0.961 0.965 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.986 0.941 0.939 0.930 0.857 0.798 0.794 0.770 1.000 1.000 1.000 1.000 1.000 0.997 0.997 0.996 1.000 1.000 1.000 1.000 1.000 0.989 0.989
(from 120F->100C) % Diff -14.5% -9.9% -7.4% -5.7% -5.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% -1.2% -2.4% -3.9% -13.7% -18.2% -18.4% -19.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 1.1%
Analysis 6Analysis 5Analysis 4
Annual f
Water Storage Space 
and DHW System
Flat-Plat Collector
Active Domestic Hot 
Water System
Analysis 2Analysis 1 Analysis 3
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2 SOLAR DOMESTIC HOT WATER SYSTEM INTRODUCTION 
 
2.1 Introduction 
Solar Domestic Hot Water system in F-Chart Manual is selected, which is used to provide 
hot water demand through solar energy, shown in Figure 2-1. It consists of solar collector, heat 
exchanger, controller, two pumps, preheated storage tank, water heater and valves. Solar 
collector can collect the solar energy which is transferred through heat exchanger to preheated 
tank to heat up demand water to certain degree. The water heater, then, is used to heat the 
demand water to the desired temperature. The differential controller is used to control the 
collector outlet and tank outlet. 
 
Figure 2-1Solar Domestic Hot Water System Diagram by F-Chart Manual. 
 
2.2 Selected Products for Simulation 
2.2.1 Solar collector 
Two Thermo Dynamics, Ltd flat-plate collectors are selected to collect solar energy. The 
collector panel name is S32-P. Gross area is 32.04 ft
2
 per collector and the aperture area is 29.96 
ft
2
 per collector. 
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2.2.2 Heat exchanger 
The Heat exchanger from Shell-and-Coil
TM
 is selected with 6.5 ft
2
 heat transfer area. The 
overall Heat transfer coefficient is 6.7 Btu/hr-ft2-F. 
2.2.3 Pre-heat tank 
The brand for pre-heat tank is AO Smith SUNX-80 with 4500 Watt. The capacity is 76 
gallons and R-16 is for the insulation. Basic dimensions are 63-1/4 inch height, 24 inch diameter. 
2.2.4 Auxiliary Heater 
The auxiliary heater is assumed to be lossless with 23 kW maximum heating rate. 
3 WEATHER FILE DATA ADJUSTMENT 
3.1 Overview 
The TMY2 Houston weather is selected for both TRNSYS and F-Chart in order to simulate 
Solar Domestic Hot Water System (SDHW). However, the two weather files have differences in 
dry bulb temperature, main water temperature, etc. Therefore, in order to precisely simulate the 
SDHW system, weather data consistence is necessary. TMY2 weather from TRNSYS weather 
library is selected as the only weather input. The output weather information from TRNSYS 
component named Type 15-2 is then regards as a weather input for SDHW system in F-Chart. 
Figure 3-1 shows the system used to output hourly TMY2 Houston weather in TRNSYS 
simulation studio. This study is accomplished by in the SDHW previous report (Mao, Baltazar 
and Haberl, 2012). 
 
Figure 3-1 Output TMY2 Houston Weather by TRNSYS Components. 
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3.2 Hourly Weather Data Comparisons between Original TMY2 and TRNSYS Output 
 
Before using TRNSYS output weather data, the accuracy of TRNSYS weather data needs 
to be tested. The original weather data in http://rredc.nrel.gov/solar/old_data/nsrdb/1961-
1990/tmy2/State.html is chosen. Three terms are compared, which are horizontal solar radiation, 
ambient temperature and relative humidity, respectively. Three time steps are set for TRNSYS 
component Type 15-2, which are 0.01hr, 0.25hr and 1 hr. 
 
Figure 3-2 - Figure 3-4  details the comparisons of hourly horizontal solar radiation. The 
difference between Type15-2 output and original data is barely seen, which is shown as a red 
solid line. 
 
However, the differences for the ambient temperature and relative humidity comparisons 
increase as the time step increases from 0.1hr to 1 hr., which are shown in Figure 3-5 - Figure 
3-10. 
 
 
Figure 3-2 Hourly Horizontal Solar Radiation of TMY2 Original Weather File and TRNSYS Output 
(Timestep=0.01hr). 
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Figure 3-3Hourly Horizontal Solar Radiation of TMY2 Original Weather File and TRNSYS Output 
(Timestep=0.25hr). 
 
 
 
Figure 3-4Hourly Horizontal Solar Radiation of TMY2 Original Weather File and TRNSYS Output (Timestep=1hr). 
 
 
 
Figure 3-5Hourly Ambient Temperature of TMY2 Original Weather File and TRNSYS Output (Timestep=0.01hr). 
 
 
 
0
50
100
150
200
0
100
200
300
400
500
600
700
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336
H
o
ri
z
o
n
ta
l 
S
o
la
r 
R
a
d
ia
ti
o
n
 (
B
tu
/H
r-
F
t2
)
H
o
ri
z
o
n
ta
l 
S
o
la
r 
R
a
d
ia
ti
o
n
 (
W
/m
2
)
Hour
Horizontal Solar Radiation: January 1st-January 14th 
TRNSYS_SolarH TMY2_SolarH Dif f_SolarH
0
50
100
150
200
0
100
200
300
400
500
600
700
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336
H
o
ri
z
o
n
ta
l 
S
o
la
r 
R
a
d
ia
ti
o
n
 (
B
tu
/h
r-
ft
2
)
H
o
ri
z
o
n
ta
l 
S
o
la
r 
R
a
d
ia
ti
o
n
 (
W
/m
2
)
Hour
Horizontal Solar Radiation: January 1st-January 14th 
TRNSYS_SolarH TMY2_SolarH Dif f_SolarH
5
15
25
35
45
55
65
75
85
-15
-10
-5
0
5
10
15
20
25
30
0 24 48 72 96 120 144 168 192 216 240 264 288 312 336
A
m
b
ie
n
t 
T
e
m
p
e
ra
tu
re
 (
℉
)
A
m
b
ie
n
t 
T
e
m
p
e
ra
tu
re
(℃
)
Hour
Ambient Temperature: January 1st-January 14th 
TRNSYS_T0 TMY2_T0 Dif f_T0
 33 
 
 
Figure 3-6Hourly Ambient Temperature of TMY2 Original Weather File and TRNSYS Output (Timestep=0.25hr). 
 
 
 
 
Figure 3-7Hourly Ambient Temperature of TMY2 Original Weather File and TRNSYS Output (Timestep=1hr). 
 
 
Figure 3-8Hourly Relative Humidity of TMY2 Original Weather File and TRNSYS Output (Timestep=0.01hr). 
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Figure 3-9Hourly Relative Humidity of TMY2 Original Weather File and TRNSYS Output (Timestep=0.25hr). 
 
 
 
Figure 3-10Hourly Relative Humidity of TMY2 Original Weather File and TRNSYS Output (Timestep=1hr). 
 
 
Cumulative errors are calculated for horizontal solar radiation, ambient temperature and 
relative humidity for both Houston TMY2 and Austin TMY2 weather data. 
 
Table 3-1 summarizes RMSE, CV-RMSE, MBE and NMBE of Houston weather for three 
time steps. Figure 3-11 - Figure 3-13 show the tendencies of cumulative - error changes. For 
horizontal solar radiation, the cumulative error appears periodic pattern for three time steps 
while for ambient temperature and relative humidity, as time steps increases, the cumulative 
error increases. 
 
 
 
Table 3-1 Summary of RMSE, CV-RMSE, MBE and NMBE-Houston Weather. 
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Figure 3-11. Cumulative Error of Horizontal Solar Radiation-Houston. 
 
 
Figure 3-12. Cumulative Error of Ambient Temperature-Houston. 
 
 
Figure 3-13Cumulative Error of Relative Humidity-Houston. 
 
Solar H AmbientT RH Solar H AmbientT RH Solar H AmbientT RH
RMSE 0.4221 0.0035 0.0281 0.4221 0.1661 0.7383 0.4221 0.6625 2.9460
CV-RMSE 0.0635% 0.0177% 0.0373% 0.0635% 0.8283% 0.9803% 0.0635% 3.3046% 3.9112%
MBE -0.003995 -0.000136 -0.000034 -0.003995 -0.003610 -0.009167 -0.003995 -0.017734 0.000000
NMBE -0.0006% -0.0007% 0.0000% -0.0006% -0.0180% -0.0122% -0.0006% -0.0885% 0.0000%
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Table 3-2 summarizes RMSE, CV-RMSE, MBE and NMBE of Houston weather for three 
time steps. Figure 3-14 - Figure 3-16 show the tendencies of cumulative - error changes. For 
horizontal solar radiation, the cumulative error appears periodic pattern for three time steps 
while for ambient temperature and relative humidity, as time steps increases, the cumulative 
error increases. Those results show the same change patterns as Houston weather file. 
 
Table 3-2 Summary of RMSE, CV-RMSE, MBE and NMBE-Austin Weather 
 
 
Figure 3-14Cumulative Error of Horizontal Solar Radiation-Austin. 
 
Figure 3-15Cumulative Error of Ambient Temperature-Austin. 
Solar H AmbientT RH Solar H AmbientT RH Solar H AmbientT RH
RMSE 0.4412 0.0025 0.0232 0.4412 0.1572 0.6672 0.4412 0.6272 2.6607
CV-RMSE 0.0602% 0.0126% 0.0349% 0.0602% 0.7836% 1.0031% 0.0602% 3.1271% 4.0003%
MBE 0.002854 -0.000038 -0.001404 0.002854 -0.003180 -0.010537 0.002854 -0.018408 0.000000
NMBE 0.0004% -0.0002% -0.0021% 0.0004% -0.0159% -0.0158% 0.0004% -0.0918% 0.0000%
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Figure 3-16Cumulative Error of Relative Humidity-Austin. 
 
As time step increases from 0.1 hr to 1 hr, the difference between the original TMY2 
weather and Type15-2 output weather data increases, which could influence the accuracy of F-
Chart weather and even the SDHW system simulation. 
 
3.3 Weather File Input for F-Chart 
By using output weather data from TRNSYS component Type 15-2, the new TMY2 
weather file is created, which is shown in Table 3-3. The new weather data is slightly different 
from the original weather data provided in F-Chart for solar radiation, ambient temperature, 
humidity, degree-days. 
 
Table 3-3 The Created and Original Weather Files for F-Chart. 
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Mains
(℉)
Reflect. F-days
Solar Rad.
(Btu/ft2)
Temp.
(℉)
Humidity
(lb/lb)
Mains
(℉)
Reflect. F-days
Jan 858 53.4 0.0074 67.0 0.2 370 842 50.7 0.0058 67.0 0.2 450
Feb 1061 51.6 0.0067 67.2 0.2 381 1082 54.0 0.0064 67.2 0.2 317
Mar 1354 61.2 0.0083 67.5 0.2 161 1345 61.3 0.0083 67.5 0.2 159
Apr 1558 68.9 0.0114 67.9 0.2 33 1588 68.7 0.0111 67.9 0.2 35
May 1778 75.1 0.0139 68.2 0.2 6 1781 74.8 0.0138 68.2 0.2 6
Jun 1940 79.8 0.0158 68.5 0.2 0 1908 80.1 0.0165 68.5 0.2 0
Jul 1865 82.4 0.0176 68.6 0.2 0 1884 82.0 0.0177 68.6 0.2 0
Aug 1752 81.1 0.0169 68.6 0.2 0 1776 81.7 0.0174 68.6 0.2 0
Sep 1553 77.5 0.0147 68.4 0.2 0 1543 77.7 0.0154 68.4 0.2 0
Oct 1344 69.7 0.0125 67.9 0.2 29 1328 69.3 0.0113 67.9 0.2 32
Nov 1011 62.8 0.0096 67.5 0.2 121 972 61.0 0.0085 67.5 0.2 159
Dec 768 52.6 0.0074 67.2 0.2 393 790 53.8 0.0065 67.2 0.2 358
City: Houston, TX; Latitude: 29; Deg-day base:65
F-Chart (Original Weather)F-Chart (New Weather)
City: Houston, TX; Latitude: 29.9; Deg-day base:65
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4 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
BASE CASE 
4.1 Overview 
In this section, a SDHW system is simulated by TRNSYS software as well as F-Chart. The 
system is created based on the system scheme in F-Chart manual, see Figure 4-1. 
For base case, two collector panels are selected with each panel area of 32.04 ft
2
. The test 
slope FR*UL is set to 0.847 and test intercept FR*TAU*ALPHA is set to 0.694.Collector slope 
is 29.8 degree which equals to College Station latitude. Incident angle modifier is chosen to be 
constant, 0.25. Typical collector flow per area, 11 lb/hr-ft
2
 is used in the simulation. The liquid in 
solar collectors is assumed to be water. 
To calculate the domestic hot water usage, the active domestic hot water system is adopted. 
The system locates in Houston, TX. The storage tank ratio (water volume/collector area) equals 
to 1.186.The lossless heater can heat the mains water up to 120 F to fulfill the domestic hot water 
usage 70 gallons/day. 
 
 
Figure 4-1 Solar Domestic Hot Water System in F-Chart Manual. 
4.2 F-Chart Simulation 
This section shows the SDHW simulation results by F-Chart. Figure 4-1 and Figure 4-3 
summarize the F-Chart input. The final simulation results of SDHW system is shown in Figure 
4-4, including monthly total solar radiation (Solar), monthly total water heating demand (Dhw), 
monthly total auxiliary energy (Aux) and f factor (f). 
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Figure 4-2 Flat-Plate Collector Input 
 
 
Figure 4-3 Active Domestic Hot Water System Input 
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Figure 4-4 F-Chart Simulation-Base Case 
 
4.3 TRNSYS Simulation 
This section performs TRNSYS simulation for SDHW system. Figure 4-5 models the 
SDHW system by TRNSYS program that is used to simulate transient system. There are ten 
main components presented in the TRNSYS model, which are “Weather” (Type 15-2), 
“Collectors” (Type 1b), “Heat Exchanger” (Type 91), “Controller” (Type 2b), “Pump1&2” 
(Type 3d), “Pre-Heat Storage Tank” (Type 4a), “Auxiliary Heater” (Type 6), “Hot Water 
Demand” (Type 14b), “Mains Water Temp” (Type 14e) and “Load” (Type 6).  In the following 
sections detail the settings for each TRNSYS component. 
 
Figure 4-5 TRNSYS Simulation Model of SDHW System 
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4.3.1 Weather 
The weather information is extracted from TMY2-Houston weather file by the help with 
component Type 15-2. Table 4-1shows the parameter input information for this component. The 
TMY2 Houston weather file is linked to “External Files” sections inside this component. The 
output data is properly linked to the component called “Collectors”, such as “Dry bulb 
temperature”, “Global horizontal radiation”, “Total diffuse radiation on the horizontal”, “Total 
titled surface radiation for surface”, “Angle of incidence for surface”, “Slope of surface” and 
“Ground reflectance”. 
Table 4-1 Weather Input Summary 
 
4.3.2 Collectors 
Collectors are modeled by Type 1b that is a quadratic efficiency collector with 2
nd
-order 
incidence angle modifier. Table 4-2 shows the parameter and input settings for this component. 
Its outlet temperature is linked to “Controller”. Both outlet temperature and outlet flow rate are 
linked to “Heat Exchanger”. 
 
  
Parameter Value Unit Remark
File Type 2 - 2=TMY2 format
Logical Unit 43 - -
Tilted Surface Radiation Mode 3 - 3=Reindl Model
Ground Reflectance - no snow 0.2 -
Ground Reflectance -  snow 0.7 -
Number of Surface 1 -
Tracking Mode 1 - 1=Fixed sruface
Slope of Surface 29.8 degree
Azimuth of Surface 0 degree
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Table 4-2 Collectors Input Summary 
 
4.3.3 Heat exchanger 
Heat exchanger is modeled by Type 91 used to model constant heat effectiveness heat 
exchanger. In this case, the heat effectiveness is set to 0.5, shown in Table 4-3. The source-side 
outlet temperature and flow rate are linked to “Pump1” and load0side outlet temperature and 
flow rate are linked to “Pre-heat Storage Tank”.  
 
Table 4-3 Heat Exchanger Input Summary 
 
 
 
Parameter Value Unit
Number in Series 1
Collector Area 64.08 ft
2
Fluid Specif ic Heat 1 Btu/lb-F
Efficiency Mode 1 -
Tested Flow  Rate 4.98 lb/hr-ft^2
Intercet Eff iciency 0.694 -
Efficiency Slope 0.847  Btu/hr-ft^2-F
Efficiency Curvature 0 Any
Optical Mode 2 -
1st-Order IAM 0.25 -
2nd-Order IAM 0 -
Input Value Unit
Inlet Temperature Linked F
Inlet f low rate Linked Lb/hr
Ambient Temperature 71.6 F
Incident Radiation Linked Btu/hr-ft
2
Total Horizontal Radiation Linked Btu/hr-ft
2
Horizontal Diffuse Radiation Linked Btu/hr-ft
2
Ground refelctance Linked -
Incidence Angle Linked degree
Collector Slope Linked degree
Parameter Value Unit
Heat Excahnger Effectiveness 0.5 -
Specific Heat of Source Side Fluid 1 Btu/lb-F
Specific Heat of Load Side Fluid 1 Btu/lb-F
Input Value Unit
Source Side Inlet Temperature Linked F
Source Side Flow  Rate Linked lb/hr
Load Side Inlet Temperature Linked F
Load Side Flow  Rate Linked lb/hr
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4.3.4 Controller 
A differential controlled Type 2b is used in this simulation. The high limit cut-off 
temperature is set to 212 F (100 C). By testing the temperature difference between the Pre-heat 
storage tank and collector outlet temperature, the input control function is decided either “0” 
or“1” to further control the “Pump1” and “Pump 2”. When control function equals to “0”, the 
pumps stop pumping the water while control function “1” drives the pumps to work. The detailed 
settings are shown in Table 4-4.  
Table 4-4 Controller Input Summary 
 
4.3.5 Pumps 
Pump 1 and Pump 2 are modeled by Type 3d which is a single speed pump. The pump 
control signal is linked to the controller. Table 4-5 summarizes the pump settings. 
 
Table 4-5 Pump1&2 Input Summary 
 
  
Parameter Value Unit
No. of Oscillations 5 -
High Limit Cut-Out 212 F
Input Value Unit
Upper Input Temperature Th 68 F
Low er Input Temperature Tl 50 F
Monitoring Temperature Tin 68 F
Input Control Function 0 -
Upper Dead Band dT 0 Temp.Difference
Low er Dead Band dT 0 Temp.Difference
Parameter Value Unit
Maximum Flow  Rate 704.9 lb/hr
Fluid Specific Heat 1 Btu/lb-F
Maximum Pow er 0.0625 hp
Convection Coefficient 0 -
Input Value Unit
Inlet Fluid Temperature 67.9 F
Inlet Mass Flow  Rate 704.88 lb/hr
Control Signal 1 -
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4.3.6 Pre-heat storage tank 
The pre-heat storage tank is simulated by Type 4a classified as stratified storage tank. Fine 
nodes are assumed inside tank layers with 1.05 ft height each. The adiabatic tank model assumes 
no heat loss during the storage process. The tank volume is decided by formulae: water 
volume/collector area * total collector area. For the base case, the proximate tank volume is 76 
gallons. The hot-side outlet temperature and flow rate are linked to auxiliary heater and code-
side water is pumped back to heat exchanger. Detailed setting information is shown in Table 4-6.  
Table 4-6 Pre-Heat Tank Input Summary 
 
 
4.3.7 Auxiliary and load heaters 
The heaters are modeled by Type 6, assuming no heat loss during heating operation. All the 
water coming out of pre-heat storage tanks are designed to be heated up till set point temperature 
120 F. The parameter and input values are set up, shown in Table 4-7. 
  
Parameter Value Unit
Fixed Inlet Positions 1 -
Tank Volume 76 Gal
Fluid Specif ic Heat 1 Btu/lb-F
Fluid Density 62.4 lbm/ft
3
Tank Loss Coefficient 0 Btu/hr ft
2 F
Height of Node-1 1.05 ft
Height of Node-2 1.05 ft
Height of Node-3 1.05 ft
Height of Node-4 1.05 ft
Height of Node-5 1.05 ft
Auxiliary Heater Mode 1 -
Boiling Point 212 F
Unit
Hot-Side Temperature Linked F
Hot-Side Flow rate Linked lb/hr
Cold-Side Temperature Linked F
Cold-Side Flow rate Linked lb/hr
Environment Temperature 71.6 F
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Table 4-7 Auxiliary and Load Heaters Input Summary 
 
4.3.8 Hot water demand 
The hourly hot water draw profile setting is based on ASHRAE Standard 90.2-2007. The 
daily hot water demand is 70 gallons/day, which is converted into SI hourly demand values in 
Figure 4-6. It has been noticed that this general hot water draw profile shows not only daily 
demand but also the night demand. In F-Chart simulation, there is no water profile having been 
considered. Therefore, the comparisons will show the differences because of this profile 
assumption. 
 
Figure 4-6 Converted Hot Water Draw Profile in SI Unit (kg/hr) 
 
Parameter Value Unit
Maximum Heating Rate 23 kW
Specific Heat of Fluid 1 Btu/lb-F
Overall Loass Coefficient for 
Heating Operation
0 Btu/hr-F
Efficient of Auxiliary Heater 1 -
Input Value Unit
Inlet Fluid Temperature Linked F
Fluid Mass Flow  Rate Linked lb/hr
Control Function 1 -
Set Point Temperature 120 F
Temperature of Surroundings 71.6 F
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Table 4-8 Hot Water Draw Profile from ASHRAE 90.2-2007 
 
4.3.9 Mains water temperature 
Mains Water temperature is input with the help of Type 14e. The settings refer to the 
temperatures in F-Chart weather file, varying each month, seen in Figure 4-7.  
Hour Fraction of Daily Hot Water Draw
1 0.0085
2 0.0085
3 0.0085
4 0.0085
5 0.0085
6 0.01
7 0.075
8 0.075
9 0.065
10 0.065
11 0.065
12 0.046
13 0.046
14 0.037
15 0.037
16 0.037
17 0.037
18 0.063
19 0.063
20 0.063
21 0.063
22 0.051
23 0.051
24 0.0085
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Figure 4-7 Mains Water Temperature in SI Unit 
4.3.10 SDHW system simulation comparisons of base case: TRNSYS v.s. F-Chart 
In TRNSYS simulation, the user is allowed to input very small time interval for the 
simulation. In this case, 1 hr simulation time interval is adopted. 
Figure 4-8 - Figure 4-11 detail the simulation comparisons for SDHW system by TRNSYS 
and F-Chart in the aspect of Solar, Dhw, Aux and f factor. It is noticed that the same patterns 
have been found. 
 
 
Figure 4-8 Monthly Total Solar Radiation Incident on the Collector Surface (time step=1 hr). 
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Figure 4-9Monthly Total Water Heating Demand (time step=1 hr). 
 
 
Figure 4-10Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand (time step=1 hr). 
 
 
Figure 4-11Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
(time step=1 hr). 
In Table 4-9, TRNSYS predicted more useful solar that has been used in the system to 
provide daily hot water demand. Both “Solar” and “Dhw” match very well with difference 
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percentage (F-Chart-TRNSYS/F-Chart), -1.9% and 0.4, respectively, compared to F-Chart 
simulation. The auxiliary heating has a larger percentage difference, 41.9%, which results in 
larger difference percentage of f factor comparisons, -14.5%. 
Table 4-9 Comparisons Data between TRNSYS and F-Chart (time step=1 hr) 
 
 
4.4 Discussion 
During the whole simulation process, it has been found that during the first several months the 
simulations results have some fluctuations due to the operation period. It takes time for the whole system 
to adjust its operating status and output the results. Thereby, two years simulation has been performed. 
The second year data is used to compare to F-Chart. 
Figure 4-12 shows the hourly plots for Solar, Dhw and Aux from simulation time 8000-
10000 hr. This demonstrates the base case simulation is reasonable. For example, when solar 
radiation during the daytime is low, the required auxiliary heating increases. 
 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.282 0.961 0.329 0.658 2.214 0.958 0.454 0.526 -3.1% -0.3% 27.5% -25.0%
Feb 2.313 0.867 0.262 0.698 2.268 0.862 0.345 0.599 -2.0% 0.6% 24.2% -16.6%
Mar 3.035 0.955 0.176 0.815 2.914 0.949 0.262 0.723 -4.1% 0.7% 32.7% -12.8%
Apr 3.012 0.918 0.109 0.881 2.970 0.911 0.198 0.783 -1.4% 0.8% 44.9% -12.5%
May 3.285 0.943 0.069 0.927 3.241 0.936 0.152 0.838 -1.3% 0.7% 54.5% -10.6%
Jun 3.344 0.907 0.021 0.977 3.320 0.901 0.101 0.888 -0.7% 0.7% 79.2% -10.0%
Jul 3.384 0.934 0.037 0.961 3.341 0.929 0.106 0.886 -1.3% 0.5% 65.5% -8.5%
Aug 3.364 0.931 0.027 0.971 3.350 0.929 0.103 0.889 -0.4% 0.3% 73.9% -9.2%
Sep 3.231 0.904 0.062 0.932 3.151 0.903 0.129 0.857 -2.5% 0.2% 52.3% -8.7%
Oct 3.224 0.941 0.068 0.928 3.182 0.942 0.168 0.822 -1.3% 0.1% 59.7% -12.9%
Nov 2.595 0.918 0.155 0.831 2.529 0.918 0.301 0.672 -2.6% 0.0% 48.5% -23.7%
Dec 2.062 0.955 0.336 0.648 2.005 0.954 0.519 0.456 -2.8% 0.1% 35.2% -42.1%
Year 35.131 11.136 1.650 0.852 34.485 11.093 2.838 0.744 -1.9% 0.4% 41.9% -14.5%
Diff%TRNSYS F-CHART
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Figure 4-12Hourly Simulation of SDHW System-Base Case 
 
5 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 1 – WATER VOLUME/COLLECTOR AREA RATIO STUDY PART I 
5.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 80 ft
2
. With 80ft
2
 total solar collector area, the water 
volume/collector area ratio is varied by 0.93,3, 5.9 and 7.3. This means the pre-heat storage tank 
volumes are varied to 74.4,240,472 and 584 gallons. The other settings are kept as the same as 
base case. 
5.2 Analysis 1-Ratio=0.93 
When ratio equals to 0.93, the storage tank volume is 74.4 gallons. The total collector area 
is 80 ft
2
 and daily hot water usage is still 70 gallons/day. 
5.2.1 F-Chart simulation 
Figure 5-1 and Figure 5-2 show the input information for F-Chart. The changed settings are 
presented in a red box. Figure 5-3 gives the result summary of modified simulation. 
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Figure 5-1 Flat-Plate Collector Input 
 
 
Figure 5-2 Active Domestic Hot Water System Input 
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Figure 5-3 F-Chart Simulation 
 
5.2.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 5-4 and Figure 5-5.  
 
Figure 5-4 TRNSYS Component “Collectors” Settings  
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Figure 5-5 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 5-6 -Figure 5-9 present the simulation comparisons for ANALYSIS 1 (ratio=0.93) 
including Solar, Dhw, Aux and f factor. In  
 
Table 5-1, Solar shows -1.9% difference percentages, compared to F-Chart. Dhw, Aux and f 
factor show a difference percentage of 0.4%, 39% and -9.9 %, respectively. 
 
Figure 5-6 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 1 (Ratio=0.93) 
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Figure 5-7Monthly Total Water Heating Demand -ANALYSIS 1 (Ratio=0.93) 
 
Figure 5-8Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 1 
(Ratio=0.93) 
 
 
Figure 5-9Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 1 (Ratio=0.93) 
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Table 5-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 1 (Ratio=0.93) 
 
5.3 Analysis 1-Ratio=3 
When ratio equals to 3, the storage tank volume is 240 gallons. The total collector area is 
80 ft
2
 and daily hot water usage is still 70 gallons/day. 
5.3.1 F-Chart simulation 
Figure 5-10 and Figure 5-11 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 5-12 gives the result summary of modified simulation. 
 
 
Figure 5-10 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.961 0.293 0.695 2.764 0.958 0.389 0.594 -3.1% -0.3% 24.8% -17.1%
Feb 2.886 0.867 0.231 0.734 2.832 0.862 0.287 0.667 -1.9% 0.6% 19.7% -10.0%
Mar 3.786 0.955 0.146 0.847 3.639 0.949 0.208 0.781 -4.0% 0.7% 29.6% -8.4%
Apr 3.757 0.918 0.080 0.913 3.708 0.911 0.151 0.835 -1.3% 0.8% 47.2% -9.4%
May 4.101 0.943 0.048 0.949 4.046 0.936 0.108 0.884 -1.4% 0.7% 55.3% -7.3%
Jun 4.175 0.907 0.010 0.989 4.145 0.901 0.064 0.929 -0.7% 0.7% 83.7% -6.4%
Jul 4.226 0.934 0.024 0.975 4.170 0.929 0.065 0.930 -1.3% 0.5% 63.5% -4.8%
Aug 4.203 0.931 0.015 0.983 4.182 0.929 0.064 0.931 -0.5% 0.3% 75.8% -5.6%
Sep 4.039 0.904 0.046 0.950 3.933 0.903 0.088 0.902 -2.7% 0.2% 48.1% -5.3%
Oct 4.030 0.941 0.051 0.946 3.972 0.942 0.124 0.869 -1.5% 0.1% 58.8% -8.8%
Nov 3.245 0.918 0.124 0.865 3.157 0.918 0.245 0.734 -2.8% 0.0% 49.6% -17.9%
Dec 2.575 0.955 0.301 0.685 2.503 0.954 0.454 0.525 -2.9% 0.1% 33.6% -30.4%
Year 43.873 11.136 1.369 0.877 43.052 11.093 2.245 0.798 -1.9% 0.4% 39.0% -9.9%
Diff%TRNSYS F-CHART
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Figure 5-11 Active Domestic Hot Water System Input 
 
 
Figure 5-12 F-Chart Simulation 
 
5.3.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 5-13 and Figure 5-14.  
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Figure 5-13 TRNSYS Component “Collectors” Settings  
 
  
Figure 5-14 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 5-15-Figure 5-18 present the simulation comparisons for ANALYSIS 1 (ratio=3) 
including Solar, Dhw, Aux and f factor. In Table 5-2, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 52.4% and -
7.4 %, respectively. 
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Figure 5-15 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 1 (Ratio=3) 
 
Figure 5-16Monthly Total Water Heating Demand -ANALYSIS 1 (Ratio=3) 
 
Figure 5-17Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 1 
(Ratio=3) 
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Figure 5-18Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 1 (Ratio=3) 
 
Table 5-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 1 (Ratio=3) 
 
 
5.4 Analysis 1-Ratio=5.9 
When ratio equals to 5.9, the storage tank volume is 472 gallons. The total collector area is 
80 ft
2
 and daily hot water usage is still 70 gallons/day. 
5.4.1 F-Chart simulation 
Figure 5-19 and Figure 5-20 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 5-21 gives the result summary of modified simulation. 
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.961 0.188 0.804 2.764 0.958 0.312 0.674 -3.1% -0.3% 39.7% -19.3%
Feb 2.888 0.867 0.167 0.807 2.832 0.862 0.219 0.746 -2.0% 0.6% 23.7% -8.2%
Mar 3.789 0.955 0.039 0.959 3.639 0.949 0.129 0.864 -4.1% 0.7% 69.4% -11.0%
Apr 3.762 0.918 0.027 0.971 3.708 0.911 0.073 0.920 -1.4% 0.8% 63.6% -5.6%
May 4.101 0.943 0.007 0.992 4.046 0.936 0.028 0.970 -1.4% 0.7% 73.8% -2.3%
Jun 4.176 0.907 0.000 1.000 4.145 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 4.225 0.934 0.004 0.996 4.170 0.929 0.000 1.000 -1.3% 0.5% N/A 0.4%
Aug 4.200 0.931 0.000 1.000 4.182 0.929 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 4.035 0.904 0.004 0.995 3.933 0.903 0.011 0.988 -2.6% 0.2% 62.3% -0.8%
Oct 4.025 0.941 0.009 0.990 3.972 0.942 0.044 0.954 -1.3% 0.1% 78.7% -3.8%
Nov 3.241 0.918 0.041 0.955 3.157 0.918 0.168 0.817 -2.7% 0.0% 75.4% -16.9%
Dec 2.575 0.955 0.161 0.832 2.503 0.954 0.378 0.604 -2.9% 0.1% 57.5% -37.7%
Year 43.866 11.136 0.648 0.942 43.052 11.093 1.361 0.877 -1.9% 0.4% 52.4% -7.4%
Diff%TRNSYS F-CHART
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Figure 5-19 Flat-Plate Collector Input 
  
Figure 5-20 Active Domestic Hot Water System Input 
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Figure 5-21 F-Chart Simulation 
 
5.4.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 5-22 and Figure 5-23.  
 
  
Figure 5-22 TRNSYS Component “Collectors” Settings  
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Figure 5-23 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 5-24-Figure 5-27 present the simulation comparisons for ANALYSIS 1 (ratio=5.9) 
including Solar, Dhw, Aux and f factor. In Table 5-3, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 56.8% and -
5.7%, respectively. 
 
Figure 5-24 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 1 (Ratio=5.9) 
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Figure 5-25Monthly Total Water Heating Demand -ANALYSIS 1 (Ratio=5.9) 
 
Figure 5-26Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 1 
(Ratio=5.9) 
 
Figure 5-27Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 1 (Ratio=5.9) 
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Table 5-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 1 (Ratio=5.9) 
 
5.5 Analysis 1-Ratio=7.3 
When ratio equals to 7.3, the storage tank volume is 584 gallons. The total collector area is 
80 ft
2
 and daily hot water usage is still 70 gallons/day. 
5.5.1 F-Chart simulation 
Figure 5-28 and Figure 5-29 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 5-30 gives the result summary of modified simulation. 
 
 
Figure 5-28 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.961 0.145 0.849 2.764 0.958 0.265 0.724 -3.1% -0.3% 45.2% -17.2%
Feb 2.888 0.867 0.145 0.832 2.832 0.862 0.176 0.796 -2.0% 0.6% 17.4% -4.6%
Mar 3.789 0.955 0.002 0.998 3.639 0.949 0.082 0.913 -4.1% 0.7% 97.2% -9.3%
Apr 3.762 0.918 0.010 0.989 3.708 0.911 0.029 0.968 -1.4% 0.8% 64.2% -2.1%
May 4.101 0.943 0.000 1.000 4.046 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 4.176 0.907 0.000 1.000 4.145 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 4.225 0.934 0.000 1.000 4.170 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 4.200 0.931 0.000 1.000 4.182 0.929 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 4.035 0.904 0.000 1.000 3.933 0.903 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 4.025 0.941 0.001 0.999 3.972 0.942 0.000 1.000 -1.3% 0.1% N/A 0.1%
Nov 3.241 0.918 0.015 0.984 3.157 0.918 0.123 0.866 -2.7% 0.0% 87.8% -13.6%
Dec 2.575 0.955 0.115 0.879 2.503 0.954 0.330 0.654 -2.9% 0.1% 65.1% -34.5%
Year 43.866 11.136 0.434 0.961 43.052 11.093 1.005 0.909 -1.9% 0.4% 56.8% -5.7%
Diff%TRNSYS F-CHART
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Figure 5-29 Active Domestic Hot Water System Input 
 
 
Figure 5-30 F-Chart Simulation 
 
5.5.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 5-31and Figure 5-32.  
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Figure 5-31 TRNSYS Component “Collectors” Settings  
 
  
Figure 5-32 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 5-33 - Figure 5-36 present the simulation comparisons for ANALYSIS 1 (ratio=7.3) 
including Solar, Dhw, Aux and f factor. In Table 5-4, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 57.5% and -
5.2%, respectively. 
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Figure 5-33 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 1 (Ratio=7.3) 
 
Figure 5-34Monthly Total Water Heating Demand -ANALYSIS 1 (Ratio=7.3) 
 
Figure 5-35Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 1 
(Ratio=7.3) 
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Figure 5-36 Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 1 (Ratio=7.3) 
 
Table 5-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 1 (Ratio=7.3) 
 
 
5.6 Discussion 
Figure 5-37 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. It 
has shown that both results follow the same pattern and trend. As the water volume/collector area 
ratio increases, the f factor increases. However, it is obvious that TRNSYS simulation predicts 
more useful solar, compared to F-Chart simulation. 
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.961 0.138 0.856 2.764 0.958 0.250 0.739 -3.1% -0.3% 44.7% -15.8%
Feb 2.888 0.867 0.136 0.843 2.832 0.862 0.163 0.811 -2.0% 0.6% 16.4% -3.9%
Mar 3.789 0.955 0.000 1.000 3.639 0.949 0.068 0.928 -4.1% 0.7% 99.9% -7.8%
Apr 3.762 0.918 0.006 0.994 3.708 0.911 0.016 0.982 -1.4% 0.8% 63.0% -1.2%
May 4.101 0.943 0.000 1.000 4.046 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 4.176 0.907 0.000 1.000 4.145 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 4.225 0.934 0.000 1.000 4.170 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 4.200 0.931 0.000 1.000 4.182 0.929 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 4.035 0.904 0.000 1.000 3.933 0.903 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 4.025 0.941 0.000 1.000 3.972 0.942 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 3.241 0.918 0.008 0.991 3.157 0.918 0.109 0.881 -2.7% 0.0% 92.6% -12.5%
Dec 2.575 0.955 0.103 0.892 2.503 0.954 0.316 0.669 -2.9% 0.1% 67.3% -33.3%
Year 43.866 11.136 0.392 0.965 43.052 11.093 0.921 0.917 -1.9% 0.4% 57.5% -5.2%
Diff%TRNSYS F-CHART
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Figure 5-37  f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 1 
 
6 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 2 - WATER VOLUME/COLLECTOR AREA RATIO STUDY PART II 
6.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 800 ft
2
. With 800ft
2
 total solar collector area, the water 
volume/collector area ratio is varied by 0.93,3, 5.9 and 7.3. This means the pre-heat storage tank 
volumes are varied to 744, 2400, 4720 and 5840 gallons. The other settings are kept as the same 
as base case. 
6.2 Analysis 2-Ratio=0.93 
When ratio equals to 0.93, the storage tank volume is 744 gallons. The total collector area 
is 800 ft
2
 and daily hot water usage is still 70 gallons/day. 
6.2.1 F-Chart simulation 
Figure 6-1and Figure 6-2 show the input information for F-Chart. The changed settings are 
presented in a red box. Figure 6-3gives the result summary of modified simulation. 
 
0.0
0.2
0.4
0.6
0.8
1.0
0 1 2 3 4 5 6 7 8
f 
fa
ct
o
r
Water Volume/Collector Area
Analysis 1
F-Chart TRNSYS
 70 
 
  
Figure 6-1 Flat-Plate Collector Input 
 
 
Figure 6-2 Active Domestic Hot Water System Input 
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Figure 6-3 F-Chart Simulation 
 
6.2.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 6-4 and Figure 6-5.  
  
Figure 6-4 TRNSYS Component “Collectors” Settings  
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Figure 6-5 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 6-6 - Figure 6-9  present the simulation comparisons for ANALYSIS 2 (ratio=0.93) 
including Solar, Dhw, Aux and f factor. In Table 6-1, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0 %, 
respectively. 
 
Figure 6-6 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 2 (Ratio=0.93) 
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Figure 6-7Monthly Total Water Heating Demand -ANALYSIS 2 (Ratio=0.93) 
 
Figure 6-8Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 2 
(Ratio=0.93) 
 
Figure 6-9Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 2 (Ratio=0.93) 
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Table 6-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 2 (Ratio=0.93) 
 
6.3 Analysis 2-Ratio=3 
When ratio equals to 3, the storage tank volume is 2400 gallons. The total collector area is 
800 ft
2
 and daily hot water usage is still 70 gallons/day. 
6.3.1 F-Chart simulation 
Figure 6-10 and Figure 6-11 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 6-12 gives the result summary of modified simulation. 
 
  
Figure 6-10 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.961 0.000 1.000 27.640 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 0.867 0.000 1.000 28.320 0.862 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 37.856 0.955 0.000 1.000 36.390 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 0.918 0.000 1.000 37.080 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 0.943 0.000 1.000 40.460 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 0.907 0.000 1.000 41.450 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 0.934 0.000 1.000 41.700 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 0.931 0.000 1.000 41.820 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 0.904 0.000 1.000 39.330 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.941 0.000 1.000 39.720 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 0.918 0.000 1.000 31.570 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 0.955 0.000 1.000 25.030 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 11.136 0.000 1.000 430.520 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 6-11 Active Domestic Hot Water System Input 
 
 
Figure 6-12 F-Chart Simulation 
 
6.3.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 6-13 and Figure 6-14.  
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Figure 6-13 TRNSYS Component “Collectors” Settings  
 
  
Figure 6-14 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 6-15 - Figure 6-18 present the simulation comparisons for ANALYSIS 1 (ratio=3) 
including Solar, Dhw, Aux and f factor. In Table 6-2, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0 %, 
respectively. 
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Figure 6-15 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 2 (Ratio=3) 
 
Figure 6-16Monthly Total Water Heating Demand -ANALYSIS 2 (Ratio=3) 
 
Figure 6-17Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 2 
(Ratio=3) 
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Figure 6-18Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 2 (Ratio=3) 
 
Table 6-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 2 (Ratio=3) 
 
 
6.4 Analysis 2-Ratio=5.9 
When ratio equals to 5.9, the storage tank volume is 4720 gallons. The total collector area 
is 800 ft
2
 and daily hot water usage is still 70 gallons/day. 
6.4.1 F-Chart simulation 
Figure 6-19 and Figure 6-20 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 6-3 gives the result summary of modified simulation. 
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.961 0.000 1.000 27.640 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 0.867 0.000 1.000 28.320 0.862 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 37.856 0.955 0.000 1.000 36.390 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 0.918 0.000 1.000 37.080 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 0.943 0.000 1.000 40.460 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 0.907 0.000 1.000 41.450 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 0.934 0.000 1.000 41.700 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 0.931 0.000 1.000 41.820 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 0.904 0.000 1.000 39.330 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.941 0.000 1.000 39.720 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 0.918 0.000 1.000 31.570 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 0.955 0.000 1.000 25.030 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 11.136 0.000 1.000 430.520 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 6-19 Flat-Plate Collector Input 
  
Figure 6-20 Active Domestic Hot Water System Input 
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Figure 6-21 F-Chart Simulation 
 
6.4.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 6-22 and Figure 6-23.  
 
  
Figure 6-22 TRNSYS Component “Collectors” Settings  
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Figure 6-23 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 6-24 - Figure 6-27 present the simulation comparisons for ANALYSIS 1 (ratio=5.9) 
including Solar, Dhw, Aux and f factor. In Table 6-3 , Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0%, 
respectively. 
 
Figure 6-24 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 2 (Ratio=5.9) 
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Figure 6-25Monthly Total Water Heating Demand -ANALYSIS 2 (Ratio=5.9) 
 
Figure 6-26Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 2 
(Ratio=5.9) 
 
Figure 6-27Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 2 (Ratio=5.9) 
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Table 6-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 2 (Ratio=5.9) 
 
6.5 Analysis 2-Ratio=7.3 
When ratio equals to 7.3, the storage tank volume is 5840 gallons. The total collector area 
is 800 ft
2
 and daily hot water usage is still 70 gallons/day. 
6.5.1 F-Chart simulation 
Figure 6-28 and Figure 6-29 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 6-30 gives the result summary of modified simulation. 
 
  
Figure 6-28 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.961 0.000 1.000 27.640 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 0.867 0.000 1.000 28.320 0.862 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 37.856 0.955 0.000 1.000 36.390 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 0.918 0.000 1.000 37.080 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 0.943 0.000 1.000 40.460 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 0.907 0.000 1.000 41.450 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 0.934 0.000 1.000 41.700 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 0.931 0.000 1.000 41.820 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 0.904 0.000 1.000 39.330 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.941 0.000 1.000 39.720 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 0.918 0.000 1.000 31.570 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 0.955 0.000 1.000 25.030 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 11.136 0.000 1.000 430.520 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 6-29 Active Domestic Hot Water System Input 
 
 
Figure 6-30 F-Chart Simulation 
 
6.5.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 6-31 and Figure 6-32.  
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Figure 6-31 TRNSYS Component “Collectors” Settings  
 
  
Figure 6-32 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 6-33 - Figure 6-36  present the simulation comparisons for ANALYSIS 2 (ratio=7.3) 
including Solar, Dhw, Aux and f factor. In Table 6-4, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0%, 
respectively. 
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Figure 6-33 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 2 (Ratio=7.3) 
 
Figure 6-34Monthly Total Water Heating Demand -ANALYSIS 2 (Ratio=7.3) 
 
Figure 6-35Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 2 
(Ratio=7.3) 
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Figure 6-36 Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 2 (Ratio=7.3) 
 
Table 6-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 2 (Ratio=7.3) 
 
 
6.6 Discussion 
Figure 6-37 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. It 
has shown that both results follow exact same pattern and trend. As the water volume/collector 
area ratio increases, the f factor is 1. This is because the solar collector area is so large that it can 
well support the hot water demand. 
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.961 0.000 1.000 27.640 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 0.867 0.000 1.000 28.320 0.862 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 37.856 0.955 0.000 1.000 36.390 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 0.918 0.000 1.000 37.080 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 0.943 0.000 1.000 40.460 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 0.907 0.000 1.000 41.450 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 0.934 0.000 1.000 41.700 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 0.931 0.000 1.000 41.820 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 0.904 0.000 1.000 39.330 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.941 0.000 1.000 39.720 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 0.918 0.000 1.000 31.570 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 0.955 0.000 1.000 25.030 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 11.136 0.000 1.000 430.520 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 6-37  f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 2 
 
7 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 3 - WATER VOLUME/COLLECTOR AREA RATIO STUDY PART III 
7.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 8000 ft
2
. With 8000ft
2
 total solar collector area, the water 
volume/collector area ratio is varied by 0.93,3, 5.9 and 7.3. This means the pre-heat storage tank 
volumes are varied to 7440, 24000, 47200 and 58400 gallons. The other settings are kept as the 
same as base case. 
7.2 Analysis 3-Ratio=0.93 
When ratio equals to 0.93, the storage tank volume is 7440 gallons. The total collector area 
is 8000 ft
2
 and daily hot water usage is still 70 gallons/day. 
7.2.1 F-Chart simulation 
Figure 7-1 and Figure 7-2 show the input information for F-Chart. The changed settings are 
presented in a red box. Figure 7-3 gives the result summary of modified simulation. 
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Figure 7-1 Flat-Plate Collector Input 
 
 
Figure 7-2 Active Domestic Hot Water System Input 
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Figure 7-3 F-Chart Simulation 
 
7.2.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 7-4 and Figure 7-5.  
  
Figure 7-4 TRNSYS Component “Collectors” Settings  
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Figure 7-5 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 7-6 - Figure 7-9 present the simulation comparisons for ANALYSIS 2 (ratio=0.93) 
including Solar, Dhw, Aux and f factor. In Table 7-1, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0 %, 
respectively. 
 
Figure 7-6 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 3 (Ratio=0.93) 
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Figure 7-7Monthly Total Water Heating Demand -ANALYSIS 3 (Ratio=0.93) 
 
Figure 7-8Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 3 
(Ratio=0.93) 
 
Figure 7-9Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 3 (Ratio=0.93) 
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Table 7-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 3 (Ratio=0.93) 
 
7.3 Analysis 3-Ratio=3 
When ratio equals to 3, the storage tank volume is 24000 gallons. The total collector area is 
8000 ft
2
 and daily hot water usage is still 70 gallons/day. 
7.3.1 F-Chart simulation 
Figure 7-10 and Figure 7-11 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 7-12 gives the result summary of modified simulation. 
 
  
Figure 7-10 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.961 0.000 1.000 276.400 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.769 0.867 0.000 1.000 283.200 0.862 0.000 1.000 -2.0% 0.6% N/A 0.0%
Mar 378.920 0.955 0.000 1.000 363.900 0.949 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 376.152 0.918 0.000 1.000 370.800 0.911 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 410.133 0.943 0.000 1.000 404.600 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.579 0.907 0.000 1.000 414.500 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.510 0.934 0.000 1.000 417.000 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.044 0.931 0.000 1.000 418.200 0.929 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 403.469 0.904 0.000 1.000 393.300 0.903 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 402.511 0.941 0.000 1.000 397.200 0.942 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 324.088 0.918 0.000 1.000 315.700 0.918 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 257.458 0.955 0.000 1.000 250.300 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4386.592 11.136 0.000 1.000 4305.200 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 7-11 Active Domestic Hot Water System Input 
 
 
Figure 7-12 F-Chart Simulation 
 
7.3.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 7-13 and Figure 7-14.  
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Figure 7-13 TRNSYS Component “Collectors” Settings  
 
  
Figure 7-14 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 7-15 - Figure 7-18 present the simulation comparisons for ANALYSIS 1 (ratio=3) 
including Solar, Dhw, Aux and f factor. In Table 7-2 , Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0 %, 
respectively. 
 96 
 
 
Figure 7-15 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 3 (Ratio=3) 
 
Figure 7-16Monthly Total Water Heating Demand -ANALYSIS 3 (Ratio=3) 
 
Figure 7-17Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 3 
(Ratio=3) 
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Figure 7-18Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 3 (Ratio=3) 
 
Table 7-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 3 (Ratio=3) 
 
 
7.4 Analysis 3-Ratio=5.9 
When ratio equals to 5.9, the storage tank volume is 47200 gallons. The total collector area 
is 8000 ft
2
 and daily hot water usage is still 70 gallons/day. 
7.4.1 F-Chart simulation 
Figure 7-19 and Figure 7-20 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 7-21 gives the result summary of modified simulation. 
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0.3
0.4
0.5
0.6
0.7
0.8
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1.0
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f
Month
Solar Fraction
TRNSYS F-Chart
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.961 0.000 1.000 276.400 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.558 0.867 0.001 0.999 283.200 0.862 0.000 1.000 -1.9% 0.6% N/A 0.1%
Mar 378.561 0.955 0.000 1.000 363.900 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 375.729 0.918 0.000 1.000 370.800 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 410.133 0.943 0.000 1.000 404.600 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.508 0.907 0.000 1.000 414.500 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.580 0.934 0.000 1.000 417.000 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.326 0.931 0.000 1.000 418.200 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 403.892 0.904 0.000 1.000 393.300 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 0.941 0.000 1.000 397.200 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 324.518 0.918 0.000 1.000 315.700 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 257.535 0.955 0.000 1.000 250.300 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4387.304 11.136 0.001 1.000 4305.200 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 7-19 Flat-Plate Collector Input 
  
Figure 7-20 Active Domestic Hot Water System Input 
 
 99 
 
 
Figure 7-21 F-Chart Simulation 
 
7.4.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 7-22 and Figure 7-23.  
 
  
Figure 7-22 TRNSYS Component “Collectors” Settings  
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Figure 7-23 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 7-24 - Figure 7-27 present the simulation comparisons for ANALYSIS 1 (ratio=5.9) 
including Solar, Dhw, Aux and f factor. In Table 7-3, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 0%, 
respectively. 
 
Figure 7-24 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 3 (Ratio=5.9) 
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Figure 7-25Monthly Total Water Heating Demand -ANALYSIS 3 (Ratio=5.9) 
 
Figure 7-26Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 3 
(Ratio=5.9) 
 
Figure 7-27Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 3 (Ratio=5.9) 
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Table 7-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 3 (Ratio=5.9) 
 
7.5 Analysis 3-Ratio=7.3 
When ratio equals to 7.3, the storage tank volume is 58400 gallons. The total collector area 
is 8000 ft
2
 and daily hot water usage is still 70 gallons/day. 
7.5.1 F-Chart simulation 
Figure 7-28 and Figure 7-29 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 7-30 gives the result summary of modified simulation. 
 
  
Figure 7-28 Flat-Plate Collector Input 
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.961 0.000 1.000 276.400 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.769 0.867 0.000 1.000 283.200 0.862 0.000 1.000 -2.0% 0.6% N/A 0.0%
Mar 378.920 0.955 0.000 1.000 363.900 0.949 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 376.152 0.918 0.000 1.000 370.800 0.911 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 410.133 0.943 0.000 1.000 404.600 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.579 0.907 0.000 1.000 414.500 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.510 0.934 0.000 1.000 417.000 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.044 0.931 0.000 1.000 418.200 0.929 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 403.469 0.904 0.000 1.000 393.300 0.903 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 402.511 0.941 0.000 1.000 397.200 0.942 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 324.088 0.918 0.000 1.000 315.700 0.918 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 257.458 0.955 0.000 1.000 250.300 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4386.592 11.136 0.000 1.000 4305.200 11.093 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 7-29 Active Domestic Hot Water System Input 
 
 
Figure 7-30 F-Chart Simulation 
 
7.5.2 TRSNYS simulation 
The TRNSYS components “Collectors” and “Pre-heat Storage tank” settings are updated. 
The changed areas are marked by red boxed, seen in Figure 7-31 and Figure 7-32.  
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Figure 7-31 TRNSYS Component “Collectors” Settings  
 
  
Figure 7-32 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 7-33 - Figure 6-36  present the simulation comparisons for ANALYSIS 3 (ratio=7.3) 
including Solar, Dhw, Aux and f factor. In Table 7-4, Solar shows -1.9% difference percentages, 
compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 1.4%, 
respectively. 
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Figure 7-33 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 3 (Ratio=7.3) 
 
Figure 7-34Monthly Total Water Heating Demand -ANALYSIS 3 (Ratio=7.3) 
 
Figure 7-35Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 3 
(Ratio=7.3) 
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Figure 7-36 Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 3 (Ratio=7.3) 
 
Table 7-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 3 (Ratio=7.3) 
 
 
7.6 Discussion 
Figure 7-37 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. It 
has shown that both results follow similar pattern and trend. Except the ratio=7.3, the f factor 
simulated by TRNSYS decreases as water volume/collector area ratio increases. This is because 
the storage tank volume is so large that it cannot well support the hot water demand. 
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Month
Solar Fraction
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.961 0.000 1.000 276.400 0.958 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.558 0.867 0.153 0.824 283.200 0.862 0.000 1.000 -1.9% 0.6% N/A 17.6%
Mar 378.561 0.955 0.000 1.000 363.900 0.949 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 375.729 0.918 0.000 1.000 370.800 0.911 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 410.133 0.943 0.000 1.000 404.600 0.936 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.508 0.907 0.000 1.000 414.500 0.901 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.580 0.934 0.000 1.000 417.000 0.929 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.326 0.931 0.000 1.000 418.200 0.929 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 403.892 0.904 0.000 1.000 393.300 0.903 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 0.941 0.000 1.000 397.200 0.942 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 324.518 0.918 0.000 1.000 315.700 0.918 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 257.535 0.955 0.000 1.000 250.300 0.954 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4387.304 11.136 0.153 0.986 4305.200 11.093 0.000 1.000 -1.9% 0.4% N/A 1.4%
Diff%TRNSYS F-CHART
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Figure 7-37  f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 3 
 
8 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 4 – DAILY HOT WATER USAGE STUDY PART I 
8.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 80 ft
2
. With 80ft
2
 total solar collector area, the daily hot water 
usage is varied by 50,51,55,85,106,107 and 115 gallons/day. The other settings are kept as the 
same as base case. 
8.2 ANALYSIS 4-50 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 50 gallons/day with the 
storage tank volume 94.88 gallons. 
8.2.1 F-Chart simulation 
Figure 8-1 and Figure 8-2 show the input information for F-Chart. The changed settings are 
presented in a red box. Figure 8-3 gives the result summary of modified simulation. 
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Figure 8-1 Flat-Plate Collector Input 
 
  
Figure 8-2 Active Domestic Hot Water System Input 
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Figure 8-3 F-Chart Simulation 
 
8.2.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-4, Figure 8-5 
and Figure 8-6.  
  
Figure 8-4 TRNSYS Component “Collectors” Settings  
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Figure 8-5 TRNSYS Component “Pre-heat Storage tank” Settings  
 
Figure 8-6 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-7 - Figure 8-10 present the simulation comparisons for ANALYSIS 4 (50 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-1, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
14.6% and -1.2 %, respectively. 
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Figure 8-7 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (50 gallons/day) 
 
Figure 8-8Monthly Total Water Heating Demand -ANALYSIS 4 (50 gallons/day) 
 
Figure 8-9Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(50 gallons/day) 
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Figure 8-10Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (50 gallons/day) 
 
Table 8-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (50 gallons/day) 
 
8.3 ANALYSIS 4-51 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 51 gallons/day with the 
storage tank volume 94.88 gallons. 
8.3.1 F-Chart simulation 
Figure 8-11 and Figure 8-12 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-13 gives the result summary of modified simulation. 
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0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
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f
Month
Solar Fraction
TRNSYS F-Chart
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.688 0.130 0.810 2.764 0.684 0.159 0.767 -3.1% -0.5% 18.0% -5.6%
Feb 2.888 0.619 0.103 0.834 2.832 0.616 0.103 0.832 -2.0% 0.5% 0.1% -0.2%
Mar 3.789 0.683 0.045 0.935 3.639 0.678 0.000 1.000 -4.1% 0.7% N/A 6.5%
Apr 3.762 0.656 0.014 0.979 3.708 0.651 0.000 1.000 -1.4% 0.8% N/A 2.1%
May 4.101 0.674 0.009 0.986 4.046 0.669 0.000 1.000 -1.4% 0.7% N/A 1.4%
Jun 4.176 0.648 0.000 1.000 4.145 0.643 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 4.225 0.667 0.004 0.994 4.170 0.664 0.000 1.000 -1.3% 0.4% N/A 0.6%
Aug 4.200 0.667 0.000 1.000 4.182 0.664 0.000 1.000 -0.4% 0.4% N/A 0.0%
Sep 4.035 0.646 0.005 0.992 3.933 0.645 0.000 1.000 -2.6% 0.1% N/A 0.8%
Oct 4.025 0.672 0.008 0.987 3.972 0.673 0.000 1.000 -1.3% 0.1% N/A 1.3%
Nov 3.241 0.656 0.030 0.954 3.157 0.656 0.092 0.860 -2.7% 0.0% N/A -10.9%
Dec 2.575 0.683 0.122 0.821 2.503 0.682 0.198 0.710 -2.9% 0.1% N/A -15.7%
Year 43.866 7.957 0.471 0.941 43.052 7.924 0.552 0.930 -1.9% 0.4% 14.6% -1.2%
Diff%TRNSYS F-CHART
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Figure 8-11 Flat-Plate Collector Input 
 
  
Figure 8-12 Active Domestic Hot Water System Input 
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Figure 8-13 F-Chart Simulation 
 
8.3.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-14 , Figure 
8-15 and Figure 8-16.  
  
Figure 8-14 TRNSYS Component “Collectors” Settings  
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Figure 8-15 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-16 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-17 - Figure 8-20 present the simulation comparisons for ANALYSIS 4 (51 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-2, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
25.3% and -2.4 %, respectively. 
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Figure 8-17 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (51 gallons/day) 
 
Figure 8-18Monthly Total Water Heating Demand -ANALYSIS 4 (51 gallons/day) 
 
Figure 8-19Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(51 gallons/day) 
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Figure 8-20Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (51 gallons/day) 
 
Table 8-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (51 gallons/day) 
 
 
8.4 ANALYSIS 4-55 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 55 gallons/day with the 
storage tank volume 94.88 gallons. 
8.4.1 F-Chart simulation 
Figure 8-21 and Figure 8-22 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-23 gives the result summary of modified simulation. 
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QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.699 0.136 0.806 2.764 0.698 0.170 0.756 -3.1% -0.2% 20.1% -6.6%
Feb 2.888 0.632 0.108 0.830 2.832 0.628 0.111 0.823 -2.0% 0.6% 3.0% -0.8%
Mar 3.789 0.696 0.048 0.932 3.639 0.691 0.076 0.890 -4.1% 0.7% 37.5% -4.7%
Apr 3.762 0.669 0.016 0.977 3.708 0.664 0.000 1.000 -1.4% 0.8% N/A 2.3%
May 4.101 0.687 0.010 0.985 4.046 0.682 0.000 1.000 -1.4% 0.7% N/A 1.5%
Jun 4.176 0.661 0.000 1.000 4.145 0.656 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 4.225 0.680 0.005 0.993 4.170 0.677 0.000 1.000 -1.3% 0.5% N/A 0.7%
Aug 4.200 0.679 0.000 1.000 4.182 0.677 0.000 1.000 -0.4% 0.3% N/A 0.0%
Sep 4.035 0.659 0.005 0.992 3.933 0.658 0.000 1.000 -2.6% 0.1% N/A 0.8%
Oct 4.025 0.685 0.009 0.986 3.972 0.686 0.000 1.000 -1.3% 0.1% N/A 1.4%
Nov 3.241 0.669 0.033 0.951 3.157 0.669 0.100 0.851 -2.7% 0.0% 67.3% -11.8%
Dec 2.575 0.696 0.129 0.815 2.503 0.695 0.210 0.698 -2.9% 0.1% 38.6% -16.7%
Year 43.866 8.112 0.498 0.939 43.052 8.082 0.667 0.917 -1.9% 0.4% 25.3% -2.4%
Diff%TRNSYS F-CHART
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Figure 8-21 Flat-Plate Collector Input 
 
  
Figure 8-22 Active Domestic Hot Water System Input 
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Figure 8-23 F-Chart Simulation 
 
8.4.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-24 , Figure 
8-25 and Figure 8-26. 
  
Figure 8-24 TRNSYS Component “Collectors” Settings  
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Figure 8-25 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-26 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-27 - Figure 8-30 present the simulation comparisons for ANALYSIS 4 (55 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-3 , Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
32.8% and -3.9 %, respectively. 
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Figure 8-27 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (55 gallons/day) 
 
Figure 8-28Monthly Total Water Heating Demand -ANALYSIS 4 (55 gallons/day) 
 
Figure 8-29Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(55 gallons/day) 
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Figure 8-30Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (55 gallons/day) 
 
Table 8-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (55 gallons/day) 
 
 
8.5 Analysis 4-85 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 85 gallons/day with the 
storage tank volume 94.88 gallons. 
8.5.1 F-Chart simulation 
Figure 8-31 and Figure 8-32 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-33 gives the result summary of modified simulation. 
 
0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1 2 3 4 5 6 7 8 9 10 11 12
f
Month
Solar Fraction
TRNSYS F-Chart
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 0.755 0.162 0.786 2.764 0.753 0.216 0.712 -3.1% -0.3% 25.2% -10.4%
Feb 2.888 0.681 0.128 0.812 2.832 0.677 0.147 0.783 -2.0% 0.6% 12.7% -3.6%
Mar 3.789 0.751 0.063 0.917 3.639 0.746 0.100 0.866 -4.1% 0.6% 37.4% -5.8%
Apr 3.762 0.722 0.021 0.971 3.708 0.716 0.066 0.908 -1.4% 0.8% 68.5% -7.0%
May 4.101 0.741 0.013 0.982 4.046 0.736 0.000 1.000 -1.4% 0.6% N/A 1.8%
Jun 4.176 0.712 0.000 1.000 4.145 0.708 0.000 1.000 -0.7% 0.6% N/A 0.0%
Jul 4.225 0.734 0.007 0.990 4.170 0.730 0.000 1.000 -1.3% 0.5% N/A 1.0%
Aug 4.200 0.732 0.001 0.999 4.182 0.730 0.000 1.000 -0.4% 0.2% N/A 0.1%
Sep 4.035 0.711 0.008 0.989 3.933 0.709 0.000 1.000 -2.6% 0.2% N/A 1.1%
Oct 4.025 0.739 0.014 0.982 3.972 0.740 0.000 1.000 -1.3% 0.1% N/A 1.8%
Nov 3.241 0.722 0.044 0.939 3.157 0.722 0.125 0.827 -2.7% 0.1% N/A -13.5%
Dec 2.575 0.751 0.154 0.794 2.503 0.750 0.261 0.652 -2.9% 0.1% N/A -21.8%
Year 43.866 8.750 0.615 0.930 43.052 8.716 0.916 0.895 -1.9% 0.4% 32.8% -3.9%
Diff%TRNSYS F-CHART
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Figure 8-31 Flat-Plate Collector Input 
 
  
Figure 8-32 Active Domestic Hot Water System Input 
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Figure 8-33 F-Chart Simulation 
 
8.5.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-34 , Figure 
8-35 and Figure 8-36. 
  
Figure 8-34 TRNSYS Component “Collectors” Settings  
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Figure 8-35 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-36 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-37 - Figure 8-40 present the simulation comparisons for ANALYSIS 4 (85 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-4, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
41.9% and -13.7 %, respectively. 
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Figure 8-37 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (85 gallons/day) 
 
Figure 8-38Monthly Total Water Heating Demand -ANALYSIS 4 (85 gallons/day) 
 
Figure 8-39Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(85 gallons/day) 
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Figure 8-40Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (85 gallons/day) 
 
Table 8-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (85 gallons/day) 
 
 
8.6 ANALYSIS 4-106 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 106 gallons/day with the 
storage tank volume 94.88 gallons. 
8.6.1 F-Chart simulation 
Figure 8-41 and Figure 8-42 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-43 gives the result summary of modified simulation. 
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f
Month
Solar Fraction
TRNSYS F-Chart
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 1.166 0.391 0.664 2.764 1.163 0.540 0.536 -3.1% -0.3% 27.5% -24.0%
Feb 2.888 1.053 0.312 0.703 2.832 1.047 0.409 0.610 -2.0% 0.5% 23.6% -15.3%
Mar 3.789 1.160 0.207 0.821 3.639 1.152 0.307 0.733 -4.1% 0.7% 32.5% -12.1%
Apr 3.762 1.115 0.125 0.888 3.708 1.107 0.230 0.792 -1.4% 0.7% 45.7% -12.1%
May 4.101 1.145 0.078 0.932 4.046 1.137 0.174 0.847 -1.4% 0.7% 55.0% -10.0%
Jun 4.176 1.101 0.022 0.980 4.145 1.094 0.113 0.896 -0.7% 0.7% 80.6% -9.4%
Jul 4.225 1.134 0.040 0.964 4.170 1.128 0.118 0.895 -1.3% 0.5% 65.8% -7.8%
Aug 4.200 1.131 0.027 0.976 4.182 1.128 0.115 0.898 -0.4% 0.3% 76.5% -8.7%
Sep 4.035 1.098 0.069 0.937 3.933 1.096 0.147 0.866 -2.6% 0.2% 53.2% -8.2%
Oct 4.025 1.142 0.077 0.932 3.972 1.144 0.193 0.831 -1.3% 0.1% 60.0% -12.2%
Nov 3.241 1.115 0.181 0.838 3.157 1.115 0.354 0.682 -2.7% 0.0% 48.9% -22.8%
Dec 2.575 1.160 0.399 0.656 2.503 1.159 0.619 0.466 -2.9% 0.1% 35.5% -40.7%
Year 43.866 13.522 1.930 0.857 43.052 13.470 3.320 0.754 -1.9% 0.4% 41.9% -13.7%
Diff%TRNSYS F-CHART
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Figure 8-41 Flat-Plate Collector Input 
 
  
Figure 8-42 Active Domestic Hot Water System Input 
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Figure 8-43 F-Chart Simulation 
 
8.6.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-44 , Figure 
8-45 and Figure 8-46. 
  
Figure 8-44 TRNSYS Component “Collectors” Settings  
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Figure 8-45 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-46 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-47 - Figure 8-50 present the simulation comparisons for ANALYSIS 4 (106 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-5 , Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
37.5% and -18.2%, respectively. 
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Figure 8-47 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (106 gallons/day) 
 
Figure 8-48Monthly Total Water Heating Demand -ANALYSIS 4 (106 gallons/day) 
 
Figure 8-49Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(106 gallons/day) 
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Figure 8-50Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (106 gallons/day) 
 
Table 8-5 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (106 gallons/day) 
 
 
8.7 ANALYSIS 4-107 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 107 gallons/day with the 
storage tank volume 94.88 gallons. 
8.7.1 F-Chart simulation 
Figure 8-51 and Figure 8-52 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-53 gives the result summary of modified simulation. 
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Month
Solar Fraction
TRNSYS F-Chart
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 1.457 0.593 0.593 2.764 1.451 0.786 0.458 -3.1% -0.4% 24.5% -29.5%
Feb 2.888 1.313 0.471 0.641 2.832 1.305 0.614 0.529 -2.0% 0.6% 23.3% -21.3%
Mar 3.789 1.447 0.349 0.759 3.639 1.437 0.499 0.653 -4.1% 0.7% 30.0% -16.2%
Apr 3.762 1.391 0.245 0.824 3.708 1.380 0.397 0.712 -1.4% 0.8% 38.2% -15.7%
May 4.101 1.428 0.181 0.873 4.046 1.418 0.330 0.767 -1.4% 0.7% 45.2% -13.9%
Jun 4.176 1.373 0.093 0.932 4.145 1.364 0.248 0.818 -0.7% 0.7% 62.5% -14.0%
Jul 4.225 1.414 0.122 0.914 4.170 1.407 0.260 0.815 -1.3% 0.5% 53.2% -12.1%
Aug 4.200 1.413 0.109 0.923 4.182 1.407 0.255 0.819 -0.4% 0.4% 57.1% -12.6%
Sep 4.035 1.369 0.153 0.888 3.933 1.367 0.291 0.787 -2.6% 0.2% 47.5% -12.9%
Oct 4.025 1.425 0.167 0.883 3.972 1.426 0.353 0.753 -1.3% 0.1% 52.7% -17.3%
Nov 3.241 1.391 0.323 0.768 3.157 1.391 0.554 0.601 -2.7% 0.0% 41.7% -27.7%
Dec 2.575 1.447 0.607 0.580 2.503 1.445 0.878 0.393 -2.9% 0.1% 30.8% -47.6%
Year 43.866 16.867 3.413 0.798 43.052 16.798 5.464 0.675 -1.9% 0.4% 37.5% -18.2%
Diff%TRNSYS F-CHART
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Figure 8-51 Flat-Plate Collector Input 
 
  
Figure 8-52 Active Domestic Hot Water System Input 
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Figure 8-53 F-Chart Simulation 
 
8.7.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-54, Figure 
8-55 and Figure 8-56. 
  
Figure 8-54 TRNSYS Component “Collectors” Settings  
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Figure 8-55 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-56 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-57 - Figure 8-60 present the simulation comparisons for ANALYSIS 4 (107 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-6, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
37.2% and -18.4%, respectively. 
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Figure 8-57 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (107 gallons/day) 
 
Figure 8-58Monthly Total Water Heating Demand -ANALYSIS 4 (107 gallons/day) 
 
Figure 8-59Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(107 gallons/day) 
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Figure 8-60Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (107 gallons/day) 
 
Table 8-6 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (107 gallons/day) 
 
 
8.8 Analysis 4-115 Gallons/Day 
The total collector area is 80 ft
2
 and daily hot water usage is 115 gallons/day with the 
storage tank volume 94.88 gallons. 
8.8.1 F-Chart simulation 
Figure 8-61 and Figure 8-62 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 8-63 gives the result summary of modified simulation. 
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f
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(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 1.469 0.603 0.590 2.764 1.464 0.798 0.455 -3.1% -0.3% 24.4% -29.6%
Feb 2.888 1.325 0.479 0.638 2.832 1.318 0.624 0.526 -2.0% 0.6% 23.2% -21.3%
Mar 3.789 1.460 0.357 0.756 3.639 1.451 0.509 0.649 -4.1% 0.6% 29.9% -16.4%
Apr 3.762 1.404 0.253 0.820 3.708 1.393 0.406 0.709 -1.4% 0.8% 37.7% -15.6%
May 4.101 1.441 0.187 0.870 4.046 1.431 0.338 0.764 -1.4% 0.7% 44.8% -13.9%
Jun 4.176 1.386 0.098 0.929 4.145 1.377 0.255 0.815 -0.7% 0.7% 61.6% -14.0%
Jul 4.225 1.427 0.126 0.911 4.170 1.420 0.267 0.812 -1.3% 0.5% 52.7% -12.2%
Aug 4.200 1.425 0.116 0.919 4.182 1.420 0.262 0.815 -0.4% 0.4% 55.9% -12.7%
Sep 4.035 1.382 0.159 0.885 3.933 1.380 0.299 0.783 -2.6% 0.2% 46.8% -13.0%
Oct 4.025 1.438 0.172 0.880 3.972 1.440 0.361 0.749 -1.3% 0.1% 52.3% -17.5%
Nov 3.241 1.404 0.331 0.764 3.157 1.404 0.565 0.598 -2.7% 0.0% 41.3% -27.8%
Dec 2.575 1.460 0.618 0.577 2.503 1.459 0.890 0.390 -2.9% 0.1% 30.6% -48.0%
Year 43.866 17.023 3.499 0.794 43.052 16.957 5.575 0.671 -1.9% 0.4% 37.2% -18.4%
Diff%TRNSYS F-CHART
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Figure 8-61 Flat-Plate Collector Input 
 
  
Figure 8-62 Active Domestic Hot Water System Input 
 
 139 
 
 
Figure 8-63 F-Chart Simulation 
 
8.8.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 8-64, Figure 
8-65 and Figure 8-66. 
  
Figure 8-64 TRNSYS Component “Collectors” Settings  
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Figure 8-65 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 8-66 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 8-67 - Figure 8-70 present the simulation comparisons for ANALYSIS 4 (115 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 8-7, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw, Aux and f factor show a difference percentage of 0.4%, 
35.1% and -19.6%, respectively. 
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Figure 8-67 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 4 (115 gallons/day) 
 
Figure 8-68Monthly Total Water Heating Demand -ANALYSIS 4 (115 gallons/day) 
 
Figure 8-69Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 4 
(115 gallons/day) 
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Figure 8-70Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 4 (115 gallons/day) 
 
Table 8-7 Comparisons Data between TRNSYS and F-Chart ANALYSIS 4 (115 gallons/day) 
 
 
8.9 Discussion 
Figure 8-71 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. It 
has shown that both results follow similar pattern and trend. As the daily hot water usage 
increases, the f factor decreases. It has been noticed that TRNSYS still over predicts the useful 
solar in ANALYSIS 4. This gives the same conclusion as the ANALYSIS 1. 
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(MMBtu)
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(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 2.850 1.581 0.684 0.567 2.764 1.574 0.895 0.432 -3.1% -0.4% 23.6% -31.3%
Feb 2.888 1.424 0.547 0.616 2.832 1.416 0.707 0.501 -2.0% 0.6% 22.7% -23.0%
Mar 3.789 1.569 0.424 0.730 3.639 1.559 0.589 0.622 -4.1% 0.7% 28.0% -17.3%
Apr 3.762 1.509 0.309 0.795 3.708 1.497 0.478 0.681 -1.4% 0.8% 35.3% -16.7%
May 4.101 1.549 0.241 0.844 4.046 1.538 0.408 0.735 -1.4% 0.7% 40.8% -14.8%
Jun 4.176 1.490 0.141 0.905 4.145 1.480 0.317 0.786 -0.7% 0.7% 55.5% -15.2%
Jul 4.225 1.534 0.173 0.887 4.170 1.526 0.332 0.782 -1.3% 0.5% 48.0% -13.5%
Aug 4.200 1.531 0.164 0.893 4.182 1.526 0.326 0.786 -0.4% 0.3% 49.7% -13.6%
Sep 4.035 1.486 0.205 0.862 3.933 1.483 0.364 0.755 -2.6% 0.2% 43.7% -14.2%
Oct 4.025 1.546 0.219 0.859 3.972 1.547 0.432 0.721 -1.3% 0.1% 49.4% -19.1%
Nov 3.241 1.509 0.396 0.738 3.157 1.509 0.647 0.571 -2.7% 0.0% 38.8% -29.2%
Dec 2.575 1.569 0.703 0.552 2.503 1.568 0.991 0.368 -2.9% 0.1% 29.1% -50.1%
Year 43.866 18.296 4.206 0.770 43.052 18.224 6.485 0.644 -1.9% 0.4% 35.1% -19.6%
Diff%TRNSYS F-CHART
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Figure 8-71 f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 4 
 
9 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 5 - DAILY HOT WATER USAGE STUDY PART II 
9.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 800 ft
2
. With 800ft
2
 total solar collector area, the daily hot water 
usage is varied by 10,25,55,85,115,146,147 and 150 gallons/day. The other settings are kept as 
the same as base case. 
9.2 Analysis 5-10 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 10 gallons/day with the 
storage tank volume 948.8 gallons. 
9.2.1 F-Chart simulation 
Figure 9-1 and Figure 9-2 show the input information for F-Chart. The changed settings are 
presented in a red box. Figure 9-3gives the result summary of modified simulation. 
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Figure 9-1 Flat-Plate Collector Input 
 
  
Figure 9-2 Active Domestic Hot Water System Input 
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Figure 9-3 F-Chart Simulation 
 
9.2.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-4 , Figure 9-5 
and Figure 9-6.  
  
Figure 9-4 TRNSYS Component “Collectors” Settings  
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Figure 9-5 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-6 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-7 - Figure 9-10 present the simulation comparisons for ANALYSIS 5 (10 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-1, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0 %, respectively. 
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Figure 9-7 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (10 gallons/day) 
 
Figure 9-8Monthly Total Water Heating Demand -ANALYSIS 5 (10 gallons/day) 
 
Figure 9-9Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(10 gallons/day) 
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Figure 9-10Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (10 gallons/day) 
 
Table 9-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (10 gallons/day) 
 
 
9.3 Analysis 5-25 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 25 gallons/day with the 
storage tank volume 948.8 gallons. 
9.3.1 F-Chart simulation 
Figure 9-11 and Figure 9-12 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-13 gives the result summary of modified simulation. 
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Solar Fraction
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(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.138 0.000 1.000 27.640 0.137 0.000 1.000 -3.1% -0.4% N/A 0.0%
Feb 28.856 0.124 0.000 1.000 28.320 0.123 0.000 1.000 -1.9% 0.7% N/A 0.0%
Mar 37.856 0.136 0.000 1.000 36.390 0.136 0.000 1.000 -4.0% 0.4% N/A 0.0%
Apr 37.573 0.131 0.000 1.000 37.080 0.130 0.000 1.000 -1.3% 0.9% N/A 0.0%
May 41.013 0.135 0.000 1.000 40.460 0.134 0.000 1.000 -1.4% 0.5% N/A 0.0%
Jun 41.751 0.130 0.000 1.000 41.450 0.129 0.000 1.000 -0.7% 0.4% N/A 0.0%
Jul 42.258 0.133 0.000 1.000 41.700 0.133 0.000 1.000 -1.3% 0.3% N/A 0.0%
Aug 42.033 0.133 0.000 1.000 41.820 0.133 0.000 1.000 -0.5% 0.1% N/A 0.0%
Sep 40.389 0.129 0.000 1.000 39.330 0.129 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.134 0.000 1.000 39.720 0.135 0.000 1.000 -1.5% 0.4% N/A 0.0%
Nov 32.452 0.131 0.000 1.000 31.570 0.131 0.000 1.000 -2.8% 0.2% N/A 0.0%
Dec 25.754 0.136 0.000 1.000 25.030 0.136 0.000 1.000 -2.9% 0.4% N/A 0.0%
Year 438.730 1.591 0.000 1.000 430.520 1.585 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 9-11 Flat-Plate Collector Input 
 
  
Figure 9-12 Active Domestic Hot Water System Input 
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Figure 9-13 F-Chart Simulation 
 
9.3.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-14,Figure 
9-15 and Figure 9-16.  
  
Figure 9-14 TRNSYS Component “Collectors” Settings  
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Figure 9-15 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-16 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-17 - Figure 9-20 present the simulation comparisons for ANALYSIS 5 (25 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-2, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0 %, respectively. 
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Figure 9-17 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (25 gallons/day) 
 
Figure 9-18Monthly Total Water Heating Demand -ANALYSIS 5 (25 gallons/day) 
 
Figure 9-19Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(25 gallons/day) 
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Figure 9-20Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (25 gallons/day) 
 
Table 9-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (25 gallons/day) 
 
 
9.4 Analysis 5-55 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 55 gallons/day with the 
storage tank volume 948.8 gallons. 
9.4.1 F-Chart simulation 
Figure 9-21 and Figure 9-22 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-23 gives the result summary of modified simulation. 
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(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.344 0.000 1.000 27.640 0.342 0.000 1.000 -3.1% -0.5% N/A 0.0%
Feb 28.856 0.310 0.000 1.000 28.320 0.308 0.000 1.000 -1.9% 0.7% N/A 0.0%
Mar 37.856 0.341 0.000 1.000 36.390 0.339 0.000 1.000 -4.0% 0.5% N/A 0.0%
Apr 37.573 0.328 0.000 1.000 37.080 0.325 0.000 1.000 -1.3% 0.9% N/A 0.0%
May 41.013 0.337 0.000 1.000 40.460 0.334 0.000 1.000 -1.4% 0.8% N/A 0.0%
Jun 41.751 0.324 0.000 1.000 41.450 0.322 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 0.333 0.000 1.000 41.700 0.332 0.000 1.000 -1.3% 0.3% N/A 0.0%
Aug 42.033 0.332 0.000 1.000 41.820 0.332 0.000 1.000 -0.5% 0.0% N/A 0.0%
Sep 40.389 0.323 0.000 1.000 39.330 0.322 0.000 1.000 -2.7% 0.4% N/A 0.0%
Oct 40.300 0.336 0.000 1.000 39.720 0.336 0.000 1.000 -1.5% 0.0% N/A 0.0%
Nov 32.452 0.328 0.000 1.000 31.570 0.328 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 0.341 0.000 1.000 25.030 0.341 0.000 1.000 -2.9% 0.0% N/A 0.0%
Year 438.730 3.977 0.000 1.000 430.520 3.962 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 9-21 Flat-Plate Collector Input 
 
  
Figure 9-22 Active Domestic Hot Water System Input 
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Figure 9-23 F-Chart Simulation 
 
9.4.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-24, Figure 
9-25 and Figure 9-26.  
  
Figure 9-24 TRNSYS Component “Collectors” Settings  
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Figure 9-25 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-26 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-27 - Figure 9-30 present the simulation comparisons for ANALYSIS 5 (55 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-3, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0 %, respectively. 
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Figure 9-27 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (55 gallons/day) 
 
Figure 9-28Monthly Total Water Heating Demand -ANALYSIS 5 (55 gallons/day) 
 
Figure 9-29Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(55 gallons/day) 
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Figure 9-30Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (55 gallons/day) 
 
Table 9-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (55 gallons/day) 
 
 
9.5 Analysis 5-85 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 85 gallons/day with the 
storage tank volume 948.8 gallons. 
9.5.1 F-Chart simulation 
Figure 9-31 and Figure 9-32 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-33 gives the result summary of modified simulation. 
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(MMBtu)
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(MMBtu)
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(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 0.755 0.000 1.000 27.640 0.753 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 0.681 0.000 1.000 28.320 0.677 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 37.856 0.751 0.000 1.000 36.390 0.746 0.000 1.000 -4.0% 0.6% N/A 0.0%
Apr 37.573 0.722 0.000 1.000 37.080 0.716 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 0.741 0.000 1.000 40.460 0.736 0.000 1.000 -1.4% 0.6% N/A 0.0%
Jun 41.751 0.712 0.000 1.000 41.450 0.708 0.000 1.000 -0.7% 0.6% N/A 0.0%
Jul 42.258 0.734 0.000 1.000 41.700 0.730 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 0.732 0.000 1.000 41.820 0.730 0.000 1.000 -0.5% 0.2% N/A 0.0%
Sep 40.389 0.711 0.000 1.000 39.330 0.709 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 0.739 0.000 1.000 39.720 0.740 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 0.722 0.000 1.000 31.570 0.722 0.000 1.000 -2.8% 0.1% N/A 0.0%
Dec 25.754 0.751 0.000 1.000 25.030 0.750 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 8.750 0.000 1.000 430.520 8.716 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 9-31 Flat-Plate Collector Input 
 
  
Figure 9-32 Active Domestic Hot Water System Input 
 
 160 
 
 
Figure 9-33 F-Chart Simulation 
 
9.5.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-34, Figure 
9-35 and Figure 9-36.  
  
Figure 9-34 TRNSYS Component “Collectors” Settings  
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Figure 9-35 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-36 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-37 - Figure 9-40 present the simulation comparisons for ANALYSIS 5 (85 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-4, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0 %, respectively. 
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Figure 9-37 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (85 gallons/day) 
 
Figure 9-38Monthly Total Water Heating Demand -ANALYSIS 5 (85 gallons/day) 
 
Figure 9-39Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(85 gallons/day) 
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Figure 9-40Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (85 gallons/day) 
 
Table 9-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (85 gallons/day) 
 
 
9.6 Analysis 5-115 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 115 gallons/day with the 
storage tank volume 948.8 gallons. 
9.6.1 F-Chart simulation 
Figure 9-41 and Figure 9-42 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-43 gives the result summary of modified simulation. 
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Solar
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QDHW
(%)
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(%)
f
(%)
Jan 28.496 1.166 0.000 1.000 27.640 1.163 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 28.856 1.053 0.000 1.000 28.320 1.047 0.000 1.000 -1.9% 0.5% N/A 0.0%
Mar 37.856 1.160 0.000 1.000 36.390 1.152 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 1.115 0.000 1.000 37.080 1.107 0.000 1.000 -1.3% 0.7% N/A 0.0%
May 41.013 1.145 0.000 1.000 40.460 1.137 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 1.101 0.000 1.000 41.450 1.094 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 1.134 0.000 1.000 41.700 1.128 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 1.131 0.000 1.000 41.820 1.128 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 1.098 0.000 1.000 39.330 1.096 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 1.142 0.000 1.000 39.720 1.144 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 1.115 0.000 1.000 31.570 1.115 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 1.160 0.000 1.000 25.030 1.159 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 13.522 0.000 1.000 430.520 13.470 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 9-41 Flat-Plate Collector Input 
 
  
Figure 9-42 Active Domestic Hot Water System Input 
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Figure 9-43 F-Chart Simulation 
 
9.6.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-44, Figure 
9-45 and Figure 9-46.  
  
Figure 9-44 TRNSYS Component “Collectors” Settings  
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Figure 9-45 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-46 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-47 - Figure 9-50 present the simulation comparisons for ANALYSIS 5 (115 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-5, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0 %, respectively. 
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Figure 9-47 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (115 gallons/day) 
 
Figure 9-48Monthly Total Water Heating Demand -ANALYSIS 5 (115 gallons/day) 
 
Figure 9-49Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(115 gallons/day) 
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Figure 9-50Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (115 gallons/day) 
 
Table 9-5 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (115 gallons/day) 
 
 
9.7 Analysis 5-146 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 146 gallons/day with the 
storage tank volume 948.8 gallons. 
9.7.1 F-Chart simulation 
Figure 9-51 and Figure 9-52 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-53 gives the result summary of modified simulation. 
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(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 1.581 0.002 0.999 27.640 1.574 0.000 1.000 -3.1% -0.4% N/A 0.1%
Feb 28.856 1.424 0.004 0.997 28.320 1.416 0.000 1.000 -1.9% 0.6% N/A 0.3%
Mar 37.856 1.569 0.000 1.000 36.390 1.559 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 37.573 1.509 0.000 1.000 37.080 1.497 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 41.013 1.549 0.000 1.000 40.460 1.538 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.751 1.490 0.000 1.000 41.450 1.480 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.258 1.534 0.000 1.000 41.700 1.526 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.033 1.531 0.000 1.000 41.820 1.526 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 40.389 1.486 0.000 1.000 39.330 1.483 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 40.300 1.546 0.000 1.000 39.720 1.547 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 32.452 1.509 0.000 1.000 31.570 1.509 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 25.754 1.569 0.000 1.000 25.030 1.568 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.730 18.296 0.006 1.000 430.520 18.224 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 9-51 Flat-Plate Collector Input 
 
  
Figure 9-52 Active Domestic Hot Water System Input 
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Figure 9-53 F-Chart Simulation 
 
9.7.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-54, Figure 
9-55 and Figure 9-56.  
  
Figure 9-54 TRNSYS Component “Collectors” Settings  
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Figure 9-55 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-56 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-57 - Figure 9-60 present the simulation comparisons for ANALYSIS 5 (146 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-5, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0.3 %, respectively. 
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Figure 9-57 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (146 gallons/day) 
 
Figure 9-58Monthly Total Water Heating Demand -ANALYSIS 5 (146 gallons/day) 
 
Figure 9-59Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(146 gallons/day) 
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Figure 9-60Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (146 gallons/day) 
 
Table 9-6 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (146 gallons/day) 
 
 
9.8 Analysis 5-147 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 147 gallons/day with the 
storage tank volume 948.8 gallons. 
9.8.1 F-Chart simulation 
Figure 9-61 and Figure 9-62 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-63 gives the result summary of modified simulation. 
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Month
Solar Fraction
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Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 2.007 0.036 0.982 27.640 1.998 0.000 1.000 -3.1% -0.4% N/A 1.8%
Feb 28.877 1.808 0.039 0.978 28.320 1.798 0.000 1.000 -2.0% 0.6% N/A 2.2%
Mar 37.892 1.993 0.000 1.000 36.390 1.979 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 37.615 1.915 0.000 1.000 37.080 1.901 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 41.013 1.966 0.000 1.000 40.460 1.953 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.758 1.892 0.000 1.000 41.450 1.879 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.251 1.947 0.000 1.000 41.700 1.938 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.004 1.945 0.000 1.000 41.820 1.938 0.000 1.000 -0.4% 0.4% N/A 0.0%
Sep 40.347 1.886 0.000 1.000 39.330 1.883 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 40.251 1.962 0.000 1.000 39.720 1.964 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 32.409 1.916 0.000 1.000 31.570 1.915 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 25.746 1.993 0.000 1.000 25.030 1.991 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.659 23.230 0.076 0.997 430.520 23.137 0.000 1.000 -1.9% 0.4% N/A 0.3%
Diff%TRNSYS F-CHART
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Figure 9-61 Flat-Plate Collector Input 
 
  
Figure 9-62 Active Domestic Hot Water System Input 
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Figure 9-63 F-Chart Simulation 
 
9.8.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-64, Figure 
9-65 and Figure 9-66.  
  
Figure 9-64 TRNSYS Component “Collectors” Settings  
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Figure 9-65 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-66 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-67 - Figure 9-70 present the simulation comparisons for ANALYSIS 5 (147 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-7, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0.3 %, respectively. 
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Figure 9-67 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (147 gallons/day) 
 
Figure 9-68Monthly Total Water Heating Demand -ANALYSIS 5 (147 gallons/day) 
 
Figure 9-69Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(147 gallons/day) 
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Figure 9-70Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (147 gallons/day) 
 
Table 9-7 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (147 gallons/day) 
 
 
9.9 Analysis 5-150 Gallons/Day 
The total collector area is 800 ft
2
 and daily hot water usage is 150 gallons/day with the 
storage tank volume 948.8 gallons. 
9.9.1 F-Chart simulation 
Figure 9-71 and Figure 9-72 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 9-73 gives the result summary of modified simulation. 
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(MMBtu)
QDHW
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f
Solar
(MMBtu)
QDHW
(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 2.019 0.037 0.981 27.640 2.012 0.000 1.000 -3.1% -0.3% N/A 1.9%
Feb 28.877 1.821 0.041 0.978 28.320 1.810 0.000 1.000 -2.0% 0.6% N/A 2.2%
Mar 37.892 2.006 0.000 1.000 36.390 1.993 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 37.615 1.929 0.000 1.000 37.080 1.914 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 41.013 1.979 0.000 1.000 40.460 1.966 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.758 1.905 0.000 1.000 41.450 1.892 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.251 1.961 0.000 1.000 41.700 1.951 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.004 1.960 0.000 1.000 41.820 1.951 0.000 1.000 -0.4% 0.5% N/A 0.0%
Sep 40.347 1.899 0.000 1.000 39.330 1.896 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 40.251 1.976 0.000 1.000 39.720 1.978 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 32.409 1.929 0.000 1.000 31.570 1.929 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 25.746 2.006 0.001 1.000 25.030 2.004 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 438.659 23.389 0.079 0.997 430.520 23.296 0.000 1.000 -1.9% 0.4% N/A 0.3%
Diff%TRNSYS F-CHART
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Figure 9-71 Flat-Plate Collector Input 
 
  
Figure 9-72 Active Domestic Hot Water System Input 
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Figure 9-73 F-Chart Simulation 
 
9.9.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 9-74, Figure 
9-75 and Figure 9-76.  
  
Figure 9-74 TRNSYS Component “Collectors” Settings  
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Figure 9-75 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 9-76 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 9-77 - Figure 9-80 present the simulation comparisons for ANALYSIS 5 (147 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 9-8, Solar shows -1.9% difference 
percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 0.4% and 
0.4 %, respectively. 
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Figure 9-77 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 5 (150 gallons/day) 
 
Figure 9-78Monthly Total Water Heating Demand -ANALYSIS 5 (150 gallons/day) 
 
Figure 9-79Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 5 
(150 gallons/day) 
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Figure 9-80Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 5 (150 gallons/day) 
 
Table 9-8 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (150 gallons/day) 
 
 
9.10 Discussion 
Figure 9-81 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. It 
has shown that both results follow the same pattern and trend. As the daily hot water usage 
increases, the f factor equals to 1 or approximately 1. For daily hot water usage equals to 146,147 
and 150 gallons/day, the f factor by TRNSYS simulation cannot achieve 1 because the storage 
tank volume is too large to fulfill the hot water demand only by solar collectors. 
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(MMBtu)
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(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 28.496 2.060 0.042 0.979 27.640 2.053 0.000 1.000 -3.1% -0.3% N/A 2.1%
Feb 28.877 1.858 0.045 0.976 28.320 1.847 0.000 1.000 -2.0% 0.6% N/A 2.4%
Mar 37.892 2.047 0.000 1.000 36.390 2.034 0.000 1.000 -4.1% 0.6% N/A 0.0%
Apr 37.615 1.968 0.000 1.000 37.080 1.953 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 41.013 2.020 0.000 1.000 40.460 2.006 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 41.758 1.943 0.000 1.000 41.450 1.930 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 42.251 2.000 0.000 1.000 41.700 1.991 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 42.004 1.998 0.000 1.000 41.820 1.991 0.000 1.000 -0.4% 0.4% N/A 0.0%
Sep 40.347 1.938 0.000 1.000 39.330 1.934 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 40.251 2.016 0.000 1.000 39.720 2.018 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 32.409 1.968 0.000 1.000 31.570 1.968 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 25.746 2.047 0.001 0.999 25.030 2.045 0.000 1.000 -2.9% 0.1% N/A 0.1%
Year 438.659 23.864 0.089 0.996 430.520 23.771 0.000 1.000 -1.9% 0.4% N/A 0.4%
Diff%TRNSYS F-CHART
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Figure 9-81 f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 5 
 
10 SOLAR DOMESTIC HOT WATER SYSTEM SIMULATION COMPARISONS OF 
ANALYSIS 6 - DAILY HOT WATER USAGE STUDY PART III 
10.1 Overview 
Starting from this section, different case studies are performed to further checking the 
simulation accuracy of TRNSYS program on SDHW System. This section will vary the total 
collector area from 64.02 ft
2
 to 8000 ft
2
. With 8000ft
2
 total solar collector area, the daily hot 
water usage is varied by 10,25,55,85,115, 461 and 462 gallons/day. The other settings are kept as 
the same as base case. 
10.2 Analysis 6-10 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 10 gallons/day with the 
storage tank volume 9488 gallons. 
10.2.1 F-Chart simulation 
Figure 10-1 and Figure 10-2 show the input information for F-Chart. The changed settings 
are presented in a red box. Figure 10-3 gives the result summary of modified simulation. 
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Figure 10-1 Flat-Plate Collector Input 
 
  
Figure 10-2 Active Domestic Hot Water System Input 
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Figure 10-3 F-Chart Simulation 
 
10.2.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-4, Figure 
10-5 and Figure 10-6.  
  
Figure 10-4 TRNSYS Component “Collectors” Settings  
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Figure 10-5 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-6 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-7 - Figure 10-10 present the simulation comparisons for ANALYSIS 6 (10 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-1, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 0 %, respectively. 
 188 
 
 
Figure 10-7 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (10 gallons/day) 
 
Figure 10-8Monthly Total Water Heating Demand -ANALYSIS 6 (10 gallons/day) 
 
Figure 10-9Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(10 gallons/day) 
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Figure 10-10Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (10 gallons/day) 
 
Table 10-1 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (10 gallons/day) 
 
 
10.3 Analysis 6-25 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 25 gallons/day with the 
storage tank volume 9488 gallons. 
10.3.1 F-Chart simulation 
Figure 10-11 and Figure 10-12 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-13 gives the result summary of modified simulation. 
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(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.138 0.000 1.000 276.400 0.137 0.000 1.000 -3.1% -0.4% N/A 0.0%
Feb 288.558 0.124 0.000 1.000 283.200 0.123 0.000 1.000 -1.9% 0.7% N/A 0.0%
Mar 378.561 0.136 0.000 1.000 363.900 0.136 0.000 1.000 -4.0% 0.4% N/A 0.0%
Apr 375.729 0.131 0.000 1.000 370.800 0.130 0.000 1.000 -1.3% 0.9% N/A 0.0%
May 410.133 0.135 0.000 1.000 404.600 0.134 0.000 1.000 -1.4% 0.5% N/A 0.0%
Jun 417.508 0.130 0.000 1.000 414.500 0.129 0.000 1.000 -0.7% 0.4% N/A 0.0%
Jul 422.580 0.133 0.000 1.000 417.000 0.133 0.000 1.000 -1.3% 0.3% N/A 0.0%
Aug 420.326 0.133 0.000 1.000 418.200 0.133 0.000 1.000 -0.5% 0.1% N/A 0.0%
Sep 403.892 0.129 0.000 1.000 393.300 0.129 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 0.134 0.000 1.000 397.200 0.135 0.000 1.000 -1.5% 0.4% N/A 0.0%
Nov 324.518 0.131 0.000 1.000 315.700 0.131 0.000 1.000 -2.8% 0.2% N/A 0.0%
Dec 257.535 0.136 0.000 1.000 250.300 0.136 0.000 1.000 -2.9% 0.4% N/A 0.0%
Year 4387.304 1.591 0.000 1.000 4305.200 1.585 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 10-11 Flat-Plate Collector Input 
 
  
Figure 10-12 Active Domestic Hot Water System Input 
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Figure 10-13 F-Chart Simulation 
 
10.3.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-14, Figure 
10-15 and Figure 10-16.  
  
Figure 10-14 TRNSYS Component “Collectors” Settings  
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Figure 10-15 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-16 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-17 - Figure 10-20 present the simulation comparisons for ANALYSIS 6 (25 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-2, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 0 %, respectively. 
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Figure 10-17 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (25 gallons/day) 
 
Figure 10-18Monthly Total Water Heating Demand -ANALYSIS 6 (25 gallons/day) 
 
Figure 10-19Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(25 gallons/day) 
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Figure 10-20Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (25 gallons/day) 
 
Table 10-2 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (25 gallons/day) 
 
 
10.4 Analysis 6-55 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 55 gallons/day with the 
storage tank volume 9488 gallons. 
10.4.1 F-Chart simulation 
Figure 10-21 and Figure 10-22 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-23 gives the result summary of modified simulation. 
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f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.344 0.000 1.000 276.400 0.342 0.000 1.000 -3.1% -0.5% N/A 0.0%
Feb 288.558 0.310 0.000 1.000 283.200 0.308 0.000 1.000 -1.9% 0.7% N/A 0.0%
Mar 378.561 0.341 0.000 1.000 363.900 0.339 0.000 1.000 -4.0% 0.5% N/A 0.0%
Apr 375.729 0.328 0.000 1.000 370.800 0.325 0.000 1.000 -1.3% 0.9% N/A 0.0%
May 410.133 0.337 0.000 1.000 404.600 0.334 0.000 1.000 -1.4% 0.8% N/A 0.0%
Jun 417.508 0.324 0.000 1.000 414.500 0.322 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.580 0.333 0.000 1.000 417.000 0.332 0.000 1.000 -1.3% 0.3% N/A 0.0%
Aug 420.326 0.332 0.000 1.000 418.200 0.332 0.000 1.000 -0.5% 0.0% N/A 0.0%
Sep 403.892 0.323 0.000 1.000 393.300 0.322 0.000 1.000 -2.7% 0.4% N/A 0.0%
Oct 403.004 0.336 0.000 1.000 397.200 0.336 0.000 1.000 -1.5% 0.0% N/A 0.0%
Nov 324.518 0.328 0.000 1.000 315.700 0.328 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 257.535 0.341 0.000 1.000 250.300 0.341 0.000 1.000 -2.9% 0.0% N/A 0.0%
Year 4387.304 3.977 0.000 1.000 4305.200 3.962 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 10-21 Flat-Plate Collector Input 
 
  
Figure 10-22 Active Domestic Hot Water System Input 
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Figure 10-23 F-Chart Simulation 
 
10.4.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-24, Figure 
10-25 and Figure 10-26.  
  
Figure 10-24 TRNSYS Component “Collectors” Settings  
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Figure 10-25 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-26 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-27 - Figure 10-30 present the simulation comparisons for ANALYSIS 6 (55 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-3, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 0 %, respectively. 
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Figure 10-27 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (55 gallons/day) 
 
Figure 10-28Monthly Total Water Heating Demand -ANALYSIS 6 (55 gallons/day) 
 
Figure 10-29Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(55 gallons/day) 
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Figure 10-30Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (55 gallons/day) 
 
Table 10-3 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (55 gallons/day) 
 
 
10.5 Analysis 6-85 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 85 gallons/day with the 
storage tank volume 9488 gallons. 
10.5.1 F-Chart simulation 
Figure 10-31 and Figure 10-32 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-33 gives the result summary of modified simulation. 
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f
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(MMBtu)
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(MMBtu)
QAux
(MMBtu)
f
Solar
(%)
QDHW
(%)
QAux
(%)
f
(%)
Jan 284.958 0.755 0.000 1.000 276.400 0.753 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.558 0.681 0.000 1.000 283.200 0.677 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 378.561 0.751 0.000 1.000 363.900 0.746 0.000 1.000 -4.0% 0.6% N/A 0.0%
Apr 375.729 0.722 0.000 1.000 370.800 0.716 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 410.133 0.741 0.000 1.000 404.600 0.736 0.000 1.000 -1.4% 0.6% N/A 0.0%
Jun 417.508 0.712 0.000 1.000 414.500 0.708 0.000 1.000 -0.7% 0.6% N/A 0.0%
Jul 422.580 0.734 0.000 1.000 417.000 0.730 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.326 0.732 0.000 1.000 418.200 0.730 0.000 1.000 -0.5% 0.2% N/A 0.0%
Sep 403.892 0.711 0.000 1.000 393.300 0.709 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 0.739 0.000 1.000 397.200 0.740 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 324.518 0.722 0.000 1.000 315.700 0.722 0.000 1.000 -2.8% 0.1% N/A 0.0%
Dec 257.535 0.751 0.000 1.000 250.300 0.750 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4387.304 8.750 0.000 1.000 4305.200 8.716 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 10-31 Flat-Plate Collector Input 
 
  
Figure 10-32 Active Domestic Hot Water System Input 
 
 201 
 
 
Figure 10-33 F-Chart Simulation 
 
10.5.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-34, Figure 
10-35 and Figure 10-36.  
  
Figure 10-34 TRNSYS Component “Collectors” Settings  
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Figure 10-35 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-36 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-37 - Figure 10-40 present the simulation comparisons for ANALYSIS 6 (85 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-4, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 0 %, respectively. 
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Figure 10-37 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (85 gallons/day) 
 
Figure 10-38Monthly Total Water Heating Demand -ANALYSIS 6 (85 gallons/day) 
 
Figure 10-39Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(85 gallons/day) 
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Figure 10-40Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (85 gallons/day) 
 
Table 10-4 Comparisons Data between TRNSYS and F-Chart ANALYSIS 5 (85 gallons/day) 
 
 
10.6 Analysis 6-115 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 115 gallons/day with the 
storage tank volume 9488 gallons. 
10.6.1 F-Chart simulation 
Figure 10-41 and Figure 10-42 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-43 gives the result summary of modified simulation. 
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Solar
(%)
QDHW
(%)
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f
(%)
Jan 284.958 1.166 0.000 1.000 276.400 1.163 0.000 1.000 -3.1% -0.3% N/A 0.0%
Feb 288.558 1.053 0.000 1.000 283.200 1.047 0.000 1.000 -1.9% 0.5% N/A 0.0%
Mar 378.561 1.160 0.000 1.000 363.900 1.152 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 375.729 1.115 0.000 1.000 370.800 1.107 0.000 1.000 -1.3% 0.7% N/A 0.0%
May 410.133 1.145 0.000 1.000 404.600 1.137 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.508 1.101 0.000 1.000 414.500 1.094 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.580 1.134 0.000 1.000 417.000 1.128 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.326 1.131 0.000 1.000 418.200 1.128 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 403.892 1.098 0.000 1.000 393.300 1.096 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 1.142 0.000 1.000 397.200 1.144 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 324.518 1.115 0.000 1.000 315.700 1.115 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 257.535 1.160 0.000 1.000 250.300 1.159 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4387.304 13.522 0.000 1.000 4305.200 13.470 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 10-41 Flat-Plate Collector Input 
 
  
Figure 10-42 Active Domestic Hot Water System Input 
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Figure 10-43 F-Chart Simulation 
 
10.6.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-44 , Figure 
10-45 and Figure 10-46.  
  
Figure 10-44 TRNSYS Component “Collectors” Settings  
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Figure 10-45 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-46 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-47 - Figure 10-50 present the simulation comparisons for ANALYSIS 6 (115 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-5, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 0 %, respectively. 
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Figure 10-47 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (115 gallons/day) 
 
Figure 10-48Monthly Total Water Heating Demand -ANALYSIS 6 (115 gallons/day) 
 
Figure 10-49Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(115 gallons/day) 
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Figure 10-50Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (115 gallons/day) 
 
Table 10-5 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (115 gallons/day) 
 
 
10.7 Analysis 6-461 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 461 gallons/day with the 
storage tank volume 9488 gallons. 
10.7.1 F-Chart simulation 
Figure 10-51 and Figure 10-52 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-53 gives the result summary of modified simulation. 
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Jan 284.958 1.581 0.000 1.000 276.400 1.574 0.000 1.000 -3.1% -0.4% N/A 0.0%
Feb 288.558 1.424 0.000 1.000 283.200 1.416 0.000 1.000 -1.9% 0.6% N/A 0.0%
Mar 378.561 1.569 0.000 1.000 363.900 1.559 0.000 1.000 -4.0% 0.7% N/A 0.0%
Apr 375.729 1.509 0.000 1.000 370.800 1.497 0.000 1.000 -1.3% 0.8% N/A 0.0%
May 410.133 1.549 0.000 1.000 404.600 1.538 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.508 1.490 0.000 1.000 414.500 1.480 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.580 1.534 0.000 1.000 417.000 1.526 0.000 1.000 -1.3% 0.5% N/A 0.0%
Aug 420.326 1.531 0.000 1.000 418.200 1.526 0.000 1.000 -0.5% 0.3% N/A 0.0%
Sep 403.892 1.486 0.000 1.000 393.300 1.483 0.000 1.000 -2.7% 0.2% N/A 0.0%
Oct 403.004 1.546 0.000 1.000 397.200 1.547 0.000 1.000 -1.5% 0.1% N/A 0.0%
Nov 324.518 1.509 0.000 1.000 315.700 1.509 0.000 1.000 -2.8% 0.0% N/A 0.0%
Dec 257.535 1.569 0.000 1.000 250.300 1.568 0.000 1.000 -2.9% 0.1% N/A 0.0%
Year 4387.304 18.296 0.000 1.000 4305.200 18.224 0.000 1.000 -1.9% 0.4% N/A 0.0%
Diff%TRNSYS F-CHART
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Figure 10-51 Flat-Plate Collector Input 
 
  
Figure 10-52 Active Domestic Hot Water System Input 
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Figure 10-53 F-Chart Simulation 
 
10.7.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-54 , Figure 
10-55 and Figure 10-56.  
  
Figure 10-54 TRNSYS Component “Collectors” Settings  
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Figure 10-55 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-56 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-57 - Figure 10-60 present the simulation comparisons for ANALYSIS 6 (461 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-6, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 1.1 %, respectively. 
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Figure 10-57 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (461 gallons/day) 
 
Figure 10-58Monthly Total Water Heating Demand -ANALYSIS 6 (461 gallons/day) 
 
Figure 10-59Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(461 gallons/day) 
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Figure 10-60Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (461 gallons/day) 
 
Table 10-6 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (461 gallons/day) 
 
 
10.8 Analysis 6-462 Gallons/Day 
The total collector area is 8000 ft
2
 and daily hot water usage is 462 gallons/day with the 
storage tank volume 9488 gallons. 
10.8.1 F-Chart simulation 
Figure 10-61 and Figure 10-62 show the input information for F-Chart. The changed 
settings are presented in a red box. Figure 10-63 gives the result summary of modified simulation. 
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QDHW
(%)
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(%)
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(%)
Jan 284.958 6.347 0.322 0.949 276.400 6.309 0.000 1.000 -3.1% -0.6% N/A 5.1%
Feb 288.769 5.708 0.433 0.924 283.200 5.677 0.000 1.000 -2.0% 0.5% N/A 7.6%
Mar 378.920 6.294 0.000 1.000 363.900 6.250 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 376.152 6.046 0.000 1.000 370.800 6.002 0.000 1.000 -1.4% 0.7% N/A 0.0%
May 410.133 6.209 0.000 1.000 404.600 6.166 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.579 5.974 0.000 1.000 414.500 5.933 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.510 6.141 0.000 1.000 417.000 6.119 0.000 1.000 -1.3% 0.4% N/A 0.0%
Aug 420.044 6.141 0.000 1.000 418.200 6.119 0.000 1.000 -0.4% 0.4% N/A 0.0%
Sep 403.469 5.955 0.000 1.000 393.300 5.945 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 402.511 6.196 0.000 1.000 397.200 6.202 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 324.088 6.046 0.000 1.000 315.700 6.048 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 257.458 6.294 0.056 0.991 250.300 6.286 0.000 1.000 -2.9% 0.1% N/A 0.9%
Year 4386.592 73.350 0.811 0.989 4305.200 73.056 0.000 1.000 -1.9% 0.4% N/A 1.1%
Diff%TRNSYS F-CHART
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Figure 10-61 Flat-Plate Collector Input 
 
  
Figure 10-62 Active Domestic Hot Water System Input 
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Figure 10-63 F-Chart Simulation 
 
10.8.2 TRSNYS simulation 
The TRNSYS components “Collectors”, “Pre-heat Storage tank” and “Hot Water Demand” 
settings are updated. The changed areas are marked by red boxed, seen in Figure 10-64, Figure 
10-65 and Figure 10-66.  
  
Figure 10-64 TRNSYS Component “Collectors” Settings  
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Figure 10-65 TRNSYS Component “Pre-heat Storage tank” Settings  
  
Figure 10-66 TRNSYS Component “Hot Water Demand” Settings  
 
Figure 10-67 - Figure 10-70 present the simulation comparisons for ANALYSIS 6 (462 
gallons/day) including Solar, Dhw, Aux and f factor. In Table 10-7, Solar shows -1.9% 
difference percentages, compared to F-Chart. Dhw and f factor show a difference percentage of 
0.4% and 1.1 %, respectively. 
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Figure 10-67 Monthly Total Solar Radiation Incident on the Collector Surface-ANALYSIS 6 (462 gallons/day) 
 
Figure 10-68Monthly Total Water Heating Demand -ANALYSIS 6 (462 gallons/day) 
 
Figure 10-69Monthly Total Auxiliary Energy Required to Supply Domestic Water Heating Demand -ANALYSIS 6 
(462 gallons/day) 
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Figure 10-70Monthly Fraction of Domestic Water Heating Demands Supplied by the Solar Energy System  
-ANALYSIS 6 (462 gallons/day) 
 
Table 10-7 Comparisons Data between TRNSYS and F-Chart ANALYSIS 6 (462 gallons/day) 
 
 
10.9 Discussion 
Figure 10-71 compares the f factor of SDHW system simulated by TRNSYS and F-Chart. 
It has shown that both results follow the same pattern and trend. As the daily hot water usage 
increases, the f factor equals to 1 or approximately 1. For daily hot water usage equals to 461 and 
462 gallons/day, the f factor by TRNSYS simulation cannot achieve 1 because the storage tank 
volume is too large to fulfill the hot water demand only by solar collectors. 
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Jan 284.958 6.347 0.328 0.948 276.400 6.323 0.000 1.000 -3.1% -0.4% N/A 5.2%
Feb 288.769 5.723 0.438 0.924 283.200 5.690 0.000 1.000 -2.0% 0.6% N/A 7.6%
Mar 378.920 6.305 0.000 1.000 363.900 6.263 0.000 1.000 -4.1% 0.7% N/A 0.0%
Apr 376.152 6.062 0.000 1.000 370.800 6.015 0.000 1.000 -1.4% 0.8% N/A 0.0%
May 410.133 6.221 0.000 1.000 404.600 6.180 0.000 1.000 -1.4% 0.7% N/A 0.0%
Jun 417.579 5.985 0.000 1.000 414.500 5.946 0.000 1.000 -0.7% 0.7% N/A 0.0%
Jul 422.510 6.170 0.000 1.000 417.000 6.132 0.000 1.000 -1.3% 0.6% N/A 0.0%
Aug 420.044 6.170 0.000 1.000 418.200 6.132 0.000 1.000 -0.4% 0.6% N/A 0.0%
Sep 403.469 5.971 0.000 1.000 393.300 5.957 0.000 1.000 -2.6% 0.2% N/A 0.0%
Oct 402.511 6.209 0.000 1.000 397.200 6.216 0.000 1.000 -1.3% 0.1% N/A 0.0%
Nov 324.088 6.062 0.000 1.000 315.700 6.061 0.000 1.000 -2.7% 0.0% N/A 0.0%
Dec 257.458 6.305 0.059 0.991 250.300 6.299 0.000 1.000 -2.9% 0.1% N/A 0.9%
Year 4386.592 73.531 0.824 0.989 4305.200 73.215 0.000 1.000 -1.9% 0.4% N/A 1.1%
Diff%TRNSYS F-CHART
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Figure 10-71 f Factor Comparisons between F-Chart and TRNSYS – ANALYSIS 6 
11 SUMMARY 
This report contains a comprehensive study for comparing SDHW system simulation 
variations by TRNSYS and F-Chart software. Base case and six analysis are studied to better 
understand the simulation variations caused by solar collector areas, water volume/collector area 
ratio and daily hot water usage. Since TRNSYS simulates transient system behavior, the 
component settings can affect some of the results. For example, the “weather” (Type 15-2) is 
used to read TYM2-Houston weather. Section 2 has already demonstrated certain differences 
exit when comparing the original TMY2 weather file and the ones from Type 15-2 reader. 
Furthermore, F-Chart does consider the hot water draw profile while TRNSYS does, which 
could result in obtaining different extra heating energy from heaters. The analysis results show 
that the difference percentages of TRNSYS and F-Chart software simulation are in the range of 
0%-19.6%, depending on the solar collector area cases. 
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Figure 11-1 Comparison Summary of Simulation between F-Chart and TRNSYS for All the Analysis 
 
 
Settings Reference Base Case
No. of collector panels 64 2  
Collector panel area                                  (ft2) 1 32.04 40 40 40 40 400 400 400 400 4000 4000 4000 4000 40 40 40 40 40 40 40 400 400 400 400 400 400 400 400 4000 4000 4000 4000 4000 4000 4000
FR*UL                                          (Btu/hr-ft2-F) 1.07 0.847
FR*TAU*ALPHA 0.78 0.694
Collector slope                                   (degree) 30 29.8
Collector azimuth                               (degree) 0 0
Inc angle modif ier constant Values 0.25
Collector f low rate/area                     (lb/hr-ft2) 11 11
Collector f luid specif ic heat              (Btu/lb-F) 1 1
Test collector f low rate/area             (lb/hr-ft2) 11 4.98
Test f luid specif ic heat                    (Btu/lb-F) 1 1
Location Houston
Water volume / collector area       (gallons/ft2) 1.186 0.93 3 5.9 7.3 0.93 3 5.9 7.3 0.93 3 5.9 7.3
Fuel Elec
Efficiency of fuel usage                            (%) 70
Daily hot w ater usage                       (gallons) 70 50 51 55 85 106 107 115 10 25 55 85 115 146 147 150 10 25 55 85 115 461 462
Water set temperature                                (F) 120
Environmental temperature                        (F) 71.6
UA of auxiliary storage tank            (Btu/hr-F) 0
Pipe heat loss No
Tank-side f low rate/area                  (lb/hr-ft2) 11
Heat exchager effectiveness 0.5
Location Austin
Water storage volume                       (gallons) 1000
Building UA (0 if only DHW) 0
Fuel Elec
Efficiency of fuel usage                            (%) 100
Daily hot w ater usage                       (gallons) 60
Water set temperature                                (F) 140
Environmental temperature                        (F) 68
UA of auxiliary storage tank            (Btu/hr-F) 7.6
Relative load heat exchanger size 1
F-Chart 0.719 0.744 0.798 0.877 0.909 0.917 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.930 0.917 0.895 0.754 0.675 0.671 0.644 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
TRNSYS TRNSYS 0.852 0.877 0.942 0.961 0.965 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.986 0.941 0.939 0.930 0.857 0.798 0.794 0.770 1.000 1.000 1.000 1.000 1.000 0.997 0.997 0.996 1.000 1.000 1.000 1.000 1.000 0.989 0.989
(from 120F->100C) % Diff -14.5% -9.9% -7.4% -5.7% -5.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.4% -1.2% -2.4% -3.9% -13.7% -18.2% -18.4% -19.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.3% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 1.1%
Analysis 6Analysis 5Analysis 4
Annual f
Water Storage Space 
and DHW System
Flat-Plat Collector
Active Domestic Hot 
Water System
Analysis 2Analysis 1 Analysis 3
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12 CONCLUSION 
In this study it has been found that TRNSYS program gives a reasonable analysis for 
SDHW system compared to F-Chart program.  
The comparisons show when solar collector area equals to 80 ft
2
, TRNSYS simulations 
predicts more useful solar energy than F-Chart. The results have similar patterns and trend. This 
conclusion can be extended to the equivalent collector area range. In addition, when solar 
collector areas increase till quite large number, such as 800 ft
2
 and 8000ft
2
, the simulations from 
TRNSYS and F-Chart match very well. Some of them can even achieve 0% difference 
percentage. This demonstrates that TRNSYS simulations are reliable in those cases. 
Haberl and Cho (2004) concluded that the difference percentage range is 1.1%-4.7%, based 
on their literature review. However, in this report, the difference percentages vary. There are 
certain simulation results falling in that range but the report demonstrates that 1.1%-4.7% range 
is not accurate. The difference percentages of comparisons can achieve 0% or larger than 4.7%, 
depending on the simulation input parameters’ values. 
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14 APPENDIX A: TRNSYS AND F-CHART COMPARISON REPORT FROM TESS 
MODELING GROUP 
The TESS Modeling Group Simulated the Solar Domestic Hot Water System which is shown in 
Figure 14-1. Two-tank system is selected with a heat exchanger locating between two tanks. A 
temperature difference controller is adopted to control the temperature difference between solar 
collector and pre-heat tank. The detailed report is shown below.  
 
Figure 14-1 Solar Domestic Hot Water System Model by TESS 
  
 225 
 
 
 
 226 
 
 
 
 227 
 
 
 
 
 
 
 
 
 
 
 
 228 
 
 
 
 
 229 
 
 
 
 
 
 
 
 
 230 
 
 
 
 
 231 
 
 
 
 
 
 
 232 
 
 
